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SFUND RECORDS CTR
0639-02336

Amoco Corboré?i o;, e
200 East Randolph Drive :

Chicago, lllinois 60601 SFUND RECORDS CTR
Environmental Affairs & S 88041011

Philip C. Morris

Superfund Coordinator

August 27, 1992 :';;Rggtﬁ@

SEND VIA FEDERAL EXPRESS

Mr. Tom Dunkelman (H-7-1)

U. S. Environmental Protection Agency, Region IX
75 Hawthorne Street

San Francisco, California 94105

Dear Mr. Dunkelman:

Del Amo Superfund Site
Los Angeles, California

Pursuant to our August 14, 1992, telephone conversation, the following
paragraphs are responsive to USEPA’s July 20 Information Request
regarding the above subject. The nomenclature used in the responses is
consistent with that of the questions contained in Attachment B of the
Agency’s Information Request.

1. Amoco Chemical Company (ACC) is currently the owner of approximately
2.1 acres of property identified as 1225 West 196th Street, Torrance,
California 90502-1199. The property is further described as follows:

Parcel 1: The easterly 258 feet of the westerly 467 feet of the
south 3 acres of lot 5 of Tract No. 4671, in the county of Los
Angeles, state of California, as per map recorded in book 56 pages
30 and 31 of Maps, in the office of the county recorder of said
county. :

Parcel 2: The northerly 12-1/2 feet of the easterly 258 feet of
the westerly 467 feet of lot 6 of the Tract No. 4671, in the county
of Los Angeles, state of California, as per map recorded in book 56
pages 30 and 31 of Maps, in the office of the county recorder of
said county.

ACC previously owned 1.54 acres purchased in 1974 from CC&F Western
Development Co., Inc., c¢/o Stephens, Jones, La Fever & Smith (MILM), 800
Wilshire Boulevard, Los Angeles, California 90017, and sold in 1979 to
Cadillac Fairview/California, Inc. 2200 West Artesia Boulevard, Compton,
California 90220. The property is further described as follows: v

Parcel A of Parcel Map L. A. No. 3041, as filed August 22, 1975, as
Instrument No. 5046 in Book 61 at Pages 81 and 82 of Parcel Maps,:.
Los Angeles County, California.
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2. ACC has conducted several environmental investigations of the
property described as Parcels 1 and 2 in the above response. Copies of
the investigation reports are enclosed for your reference. A summary of
the reports’ findings has also been prepared and is enclosed.

3. In 1988, in anticipation of reconstruction activities, a voluntary
soll sampling program was conducted. Laboratory analyses indicated the
presence of volatile organic compounds (VOC) in the parts per million
range in shallow soils at some locations of Parcels 1 and 2.
Approximately 200 tons of soils excavated for construction purposes were
transferred to the USPCI waste disposal facility at Grassy Mountain,
Utah.

4. 1In the operation of a polystyrene manufacturing facility, minor
surface spills or leaks may occasionally occur from various pieces of
equipment such as pumps, valves and piping. These types of releases may
have occurred during the life of the ACC facility. Additionally, Amoco
believes that there may have been releases on adjacent properties by
other parties that have contaminated subsurface groundwater. These
releases appear to have since migrated under the ACC facility. Data
regarding the groundwater contamination is contained in the documents
referenced in the response to Question 1.

Should you have any questions or require additional information please
contact Ms. Michelle Roddy as follows:

Amoco Corporation
200 East Randolph, Mail Code 4901
Chicago, Illinois 60601

Phone: (312) 856-5994
Fax: (312) 616-0414

Sincerely,

AL P,

Philip C. Morris
Superfund Coordinator
Amoco Corporation

Enclosures
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Analytical Results for Sell Sampies

Amoco Chemical Company
Polystyrene Facllity, Torrance, California

Sample Ethyl- Carbon

Location/Depth (ft) Styrene benzene TCE FCE 1,1,1-TCA Benzene disulfide Toluene

B-01/01 <1.0 50 <1.0 4 <1.0 <1.0 <1.0 <1.0

1 TD - 5 ft - - - - .- - - -

T B-02/01 . - - - - - - ”
TD - 3 ft -- -- -- - -- -- -- -- “

B-03/05 9 47 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

TD - 5 1t -- -- -- -- -- - - --
B-04/02 <2.0 140 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 |

__TD-5+ - - - - .- - - -

" B-05/01 100 720 <10 <10 <10 <10 <10 <10

| TD - 5 ft - - - - - - - .-

B-06/05 . - - .- - -- - -

no <0.1 <0.05 0.1 <0.05 <0.05 <0.05 <0.1 <0.05

5 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

120 -- . - -- -- -- -- -

B-07/05 -- - - -- -- .- -- --

no <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

ns <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

/20 -- e - -- -- -- - -

B-08/05 -- - .- -- -- -- -- --

10 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

/20 - - -- - -- .- -- --

B-09/05 . - - - .- - .- .

no <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

15 -- -- -- - - -- -~ --

120 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05

B-10/05 - - -- -- - -- -- --

10 |. <1.0 <0.5 44 8 <0.5 <0.5 <1.0 <0.5

/15 - -- -- -- - -- -- --

120 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
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Analytical Results for Soll Samples
Amoco Chemical Company
Polystyrene Facility, Torrance, California

Sample Ethyl- Carbon
Location/Depth (ft) Styrene benzene TCE FCE 1,1,1-TCA Benzene disulfide Toluene
B-11/05 - - - - - - - -
/10 - - = - - - - -
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
/20 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
B-12/05 - -- = -- -- -- --
/10 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
/20 - -- -- - -- -- -- --
B-13/05 - -- - = -- -- - --
1o - - - - - = -- =
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
/20 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
B-14/05 -- - - = = - = -
/10 -- -- - -- - -- -- --
5 1.2 0.7 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
/20 4.4 0.95 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
B-15/05 -- = = = -- -- - -
10 -- -- -- -- -- -- -- --
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
/20 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
B-16/05 = - - - - -- - -
10 <0.1 <0.05 - 0.09 0.08 <0.05 <0.05 <0.1 <0.05
/115 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
/20 -- -- -- -- -- --
B-17/05 -~ -- = -- - --
/10 -- -- -- - - -
/15 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
/20 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05

Page 2 of 3




Analytical Resuits for Soll Samples
Amoco Chemical Company
Polystyrene Facility, Torrance, California

||

Sample Ethyl- Carbon
Location/Depth (ft) Styrene benzene TCE PCE 1,1,1-TCA Benzene disulfide Toluene
B-18/05 - -- - -- -- -- --
' /10 - - -- - - - .- --
15 330 65 46 24 <1.0 <1.0 <2.0 1.1
/20 100 20 6.8 1.4 <1.0 <1.0 <2.0 <1.0
B-19/05 - -- - - -- -- - --
"o -- - -- - - -- -- --
115 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
/20 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05
B-20/20 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
125 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
130 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
' /35 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
/40 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
B-21/20 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
125 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
/30 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 0.14 <0.1
/35 <0.05 <0.05 0.86 <0.05 <0.05 0.05 0.06 <0.1
/40 <0.05 <0.05 0.15 0.2 0.07 <0.05 <0.05 <0.1

TCE = trichloroethene
PCE = tetrachloroethene
TCA = trichloroethane
-- = Sample not analyzed
" <01 =

Not detected at.or above

concentration indicated

Notes: (1) Laboratory analysis by GC/MS (EPA Method 8240).

Concentrations reported in mg/kg (ppm).

Compounds not reported- were not detected in any sample.

(2) Soil borings B-1 thru B-5:

(]

-

Soil samples collected at 1 foot Intervals.
Soll iImmediately above sample interval was

screened in field for organic vapors.

-]

Samples were selected for laboratory analysis

based on field screening resuits.

Page 3 of 3
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Analytical Results for Groundwater Samples
Amoco Chemical Company

Polystyrene Facility, Torrance, California

T Well Wo. Date] 11DCE| 12DCE TCE PGE MC| 11DCA
2/1/90 <0.080 <0.080 1.0 <0.080 10 <0.080
2/21/90 <15 <15 2.2 <15 190 " <15
12/5/90 <1.0 <1.0 2.0 <1.0 320 <10
6/20/91 <5.0 <5.0 <5.0 <5.0 _1 ,100 ~ <5.0
-1/16/92 0.008 0.060 2.2 0.19 1,000 -<0.003
2/1/90 <0.004 <0.004] 0.500/0.625| 0.050/0.068 <0.020 <0.004
2/21/90 <0.005 0.006 1.1 0.16 <0.025 <0.005
12/5/90 <0.010 0.056 3.0 T 0.42 <0.050 <0.010
6/20/91 «0.020| 0.050/<0.020 2.712.7 0.41/0.39| <0.10 <0.020
1/16/92 <0.003| 0.030/0.032 2.712.7 0.46/0.39 0.93/0.025 <0.003
2/1/90 <0.015 0.054 1.7 0.24 <0.075 <0.015

2121190 0.035 0.15 3.8 1.1 <0.10 <0.020 H
12/5/90 <0.020 0.073 2.6 0.29 <0.10 <0.020
6/20/91 <0.020 <0.020 1.9 0.27 <0.10 <0.020
1/16/92 0.008 0.059 3.2 0.43 0.007 <0.003
2/1/90 0.017 0.064 1.4 0.31] - <0.050 <0.010
2/21/90 <0.015 0.087 - 3.4 0.40 <0.075 <0.015
12/5/90| 0.046/0.064]  0.33/0.33 7.217.2 1.6/1.6 <0.125 <0.025
6/20/91 <0.050 0.36 7.8 1.0 <0.250 <0.050
1/16/82 0.033 0.19 5.5 1.3 0.005 <0.003
2/1/90 0.063 0.20 5.8 1.6 <0.20 <0.040
2/21/90 0.13/0.10 0.38/0.38 15/16 5.9/5.1 <0.40 <0.080
12/5/90 <0.10 0.67 21 8.1 <0.50 <0.10
6/20/91 <0.20 0.90 15 6.6 <1.0 <0.20
1/16/92 0.15 0.56 14 5.0 0.006 0.010
2/1/90 0.021 0.021 1.9 0.78 <0.075 <0.015
2/21/90 0.056 0.059 7.8 3.3 <0.040 <0.04
12/5/90 <0.10 0.27 27 11 <0.10 <0.10
6/20/91 <0.20 <0.20 22 10 <10 <0.20
| 1116792 0.13 0.30 21 9.4  <0.005 0.011

- Laboratory reported no volatile organic compounds. in samples collected November, 1988
 Concentrations reported in milligrams per liter (ppm)
< Elevated detection limits caused by dilution in laboratory

0.13/0.10
<0.020

DCE
TCE
PCE

MCl
DCA

= Original sample resuilts/duplicate sample results
= Not detected at or above concentration indicated

= dichloroethene

= ftrichloroethene

= tetrachloroethene
= methylene chloride
= dichloroethane
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Analytical Results for Groundwater Samples
' Amoco Chemical Company
Polystyrene Facility, Torrance, California

u Ethyi- Total . Chloro-
Well No. Date Benzene benzene Xylenes Toluene benzene|{ Chloroform
OowW-1 2/1/90 <0.080 <0.080 <0.080| <0.16 <0.080 <0.080
2/121/90 <1.5{ <15 " <15 <3.0 <15 <15 j
12/5/90 <1.0 <1.0 <1.0 20 <1.0 <1.0
6/20/91 5.0 <5.0 ’ <5.0 <10 5.0 . 5.0
1/16/92 0.003 0.005 0.014 ~ 0.004 <0.003 0.037
ow-2 2/1/90 <0.004 <0.004 <0.004 <0.008 <0.004 <0.004
2/21/90 <0.005 <0.005 <0.005 <0.010 <0.005 <0.005
12/5/90 <0.010 <0.010 <0.010 <0.020 <0.010 0.025
6/20/91 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020
1/16/92 <0.003 <0.003 <0.003 <0.003 <0.003| 0.011/0.013
OW-3 - 211790 <0.015 <0.015 <0.015 <0.030 <0.015 <0.015
2/21/90 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020
12/5/90 . <0.020{ . <0.020 <0.020 <0.040] .= <0.020 <0.020
6/20/91 <0.020 <0.020 <0.020] <0.040 <0.020 <0.020
1/16/92 <0.003 <0.003 <0.003 <0.003 <0.003 0.008
OwW-4 2/1/90 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010
2/21/90 <0.015 <0.015 <0.015 <0.030 <0.015  <0.015
12/5/90 <0.025 <0.025 <0.025 <0.050 <0.025| . <0.025
6/20/91 <0.050 . <0.050 <0.050 <0.10 <0.050 <0.050
1/16/92 0.007 <0.003 " <0.003 <0.003 <0.003 0.019
OwW-5 2/1/90 <0.040 <0.040 <0.040 <0.080 <0.040 <0.040
2/21/20 <0.080 <0.080 <0.080 <0.16 <0.080 <0.080
12/5/90 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10
6/20/91 <0.20 : <0.20 <0.20 <0.40 <0.20 <0.20 |f
1/16/92 0.022 <0.003 <0.003 <0.003 <0.003 0.034
OwW-6 2/1/90 <0.015 <0.015 <0.015 <0.030 <0.015 <0.015
2/21/90| <0.04| <0.04 0.21 <0.080 ' 2.8 <0.04 |
12/5/90 <0.10 <0.10 <0.10 _ <0.20 <0.10 <0.10
6/20/91 <0.20 <0.20 <0.20 <0.40 <0.20], <0.20 L
1/16/92 0.028 <0.003 <0.003| <0.003 <0.003 0.069 5

- Laboratory reported no volatile organic compounds in samples collected November, 1988
- Concentrations reported in milligrams per liter (ppm)
- Elevated detection limits caused by dilution in laboratory

0.13/0.10 = Original sample results/duplicate -sample results
<0.020 = Not detected at or above concentration indicated

DCE = dichloroethene
TCE = trichloroethene
PCE = tetrachloroethene
MCl = methylene chioride
DCA = dichlorosthane
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1.0 INTRODUCTION

1.1 BACKGROUND

AMOCO Chemical Company operates a polystyrene manufacturing
facility located at 1225 West 196th Street, Torrance, California.
The plant location is shown on Figure 1, Site Location Map. Plant
operations consist of formulating polystyrene product using styrene
as a raw process material. Raw styrene 1is bulk-stored in two
above-ground storage tank areas designated Tank Area 1 and Tank
Area 2, as depicted on Figure 2, Site Plan.

Previous environmental studies conducted in 1988 have the
revealed the presence of styrene, ethylbenzene, and
tetrachloroethene in Tank Area 1 and Tank Area 2. These prior
studies consisted of laboratory analysis of shallow soil samples
obtained in various areas surrounding the styrene storage tanks.
Results of these tests indicate a concentration of styrene up to
9,000 ug/kg in soils at two feet depth in Tank Area 1; and
ethylbenzene at 50,000 Kg/kg and tetrachloroethene at 4,000 ug/kg
in soils at one foot depth in Tank Area 2.

The following inferences are drawn based on the results of the
previous environmental testing:

1. The occurrence of soil contamination appears to occur
randomly over large portions of Tank Area 1 and Tank
Area 2. However, it is currently uncertain whether soil
contamination is isolated in small areas or is present
continuously over wide areas. :

2. The depth of soil contamination is not known because

previous testing has been limited to the upper five feet
of the soil profile.

3. The presence of styrene, previously detected only in Tank
Area 1 soils, and ethylbenzene, detected in Tank Areas
1l and 2, are presumed to have resulted from routine tank
filling and maintenance operations. The occurrence of
tetrachlorethene in Tank Area 2 soils is more problematic
as this material is reported not to have been used or
stored in either area.
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l.2 -Purpose and Scope

The purpose of this Plan is to guide field and laboratory
activities designed to estimate the horizontal and vertical extent
of soil contamination by styrene, ethyl benzene, tetrachloroethene,
and related volatile organic compounds. This information will be
used to develop detailed potential remedial options such as
excavation and disposal of contaminated s0oils or active soil
venting with vapor treatment. The selected remedial options would
be coordinated with planned construction activities at Tank Area
1l and Tank Area 2.

The scope of this Plan includes approximately fifteen test
borings with soil sampling to anticipated depths of about 20 feet
by powered auger equipment. There is also a provision for limited
hand auger sampling in areas inaccessible to motorized equipment.
Selected samples will be laboratory analyzed by appropriate methods
to test for the occurrence of soil contaminants currently known to
occur in Tank Areas 1 and 2. An additional element of this Plan
is a project-specific Health and Safety Plan designed to minimize
the exposure of field personnel to potentially harmful substances
and conditions, and detailing emergency response procedures. The
Health and Safety Plan is presented in Appendix A.
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2.0 TECHNICAL APPROACH

2.1 Location of Test Borings

Test borings will be drilled in Tank Area 1 and Tank Area 2.
A total of nine borings are planned in Tank Area 1, at the
approximate locations shown on Figure 3, Tank Area 1 - Test Boring
Locations. Six additional borings are planned for Tank Area 2 as
shown on Figure 4, Tank Area 2 - Test Boring Locations. The test
boring locations have been selected to maximize the probability of
encountering soil - contamination and to provide information
regarding the lateral and vertical extent of contamination. For
example, areas where soil contamination has been detected by prior
studies will be tested to determine the depth of contamination, and

areas between known areas of contamination will also be tested.

2.2 Drilling Methods

The selected boring locations shown on Figures 3 and 4 will
be drilled by powered auger. Additional supplemental soil samples
may be collected by hand auger at locations where sampling is
indicated by field observations of contamination but which are not
accessible by powered auger equipment.

The powered auger equipment consists of a skid-mounted hollow-
stem auger specially designed for use in small or restricted spaces
inaccessible to standard truck-mounted equipment. Samples are
collected by use of standard . hammer-driven split-spoon sampler.
Any supplemental samples will be collected by hand auger in
combination with a hand-operated slide-hammer sampler. The
principal limitations of the manual sampling device will be the
depth of penetration, which is expected to be about ten feet. 1If

used, this method will enable collection of useful data regarding
depth of soil contamination.



- ...

2.3 Sample Collection, Logging, and Screening

Soil samples will be collected at ground surface and at 5-foot
intervals to the maximum depth of penetration, which is anticipated
to be %@ feet in the case of powered equipment and 10 feet with
manual equipment.

Soil samples will be collected by the powered auger using an
18-inch,, 2.5-inch diameter, split-spoon drive sampler. Hand auger
samples-will be collected with a 6-inch long, 2-inch diameter drive
sampler fitted with a single 6-inch long brass sample sleeve. All
sampling equipment will be thoroughly cleaned and decontaminated
before sample collection. Decontamination will consist of a tap
water rinse, a thorough scrubbing with tap water and trisodium
phosphate detergent, a second tap water rinse, and a final rinse
with distilled water.

Lithologic logs of the boreholes will be compiled and recorded
from drill cuttings and split-spoon samples by the site geologist.
Copies of the logs will be included in the final report for each
area. Soils will be described in accordance with the Unified Soil
Classification System. Soil moisture, hydrocarbon odors, and other
significant characteristics will be noted on the boring logs.

Collected sample materials will be screened in the field as
a basis for selection for laboratory analysis. The screening
method will consist of ambient temperature headspace analysis of
soil materials by use of a portable gas chromatograph calibrated
to styrene and ethylbenzene. Those samples exhibiting the highest
relative concentration of these vapors in each boring will be
laboratory analyzed. Power auger borings will be drilled to depths
such that field indications, including vapor concentrations,
indicate significant reduction or absence of contamination.

Upon completion of sampling, all borings will be backfilled
with cement-bentonite grout to five feet below grade. Drill
cuttings will be stored in 55-gallon steel drums. The drums will
be labeled with boring number, responsible geologist, and date of
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boring. Drums will be temporarily stored onsite until laboratory
results determine which drum contents will be classified as
hazardous for disposal as hazardous materials.

Soil samples will be prepared for shipment to the laboratory
as follows. Upon retrieval from the sampler, the sample tube will
be covered on both ends with Teflon tape and plastic end caps,
secured with plastic tape, and identified with indelible ink. Each
sample will be labelled with boring number, sample depth, sample
analyses, and data and time collected. Samples will then be placed
in a pre-cooled ice chest and transported with documented chain-
of-custody forms to a state certified laboratory for chemical
analysis.

Soil sampling, field gas chromatography, decontamination, and
sample handling procedures will follow the appropriate protocols

described in ENSR Standard Operating Procedures attached as
Appendices B, C, D, and E.

2.4 Laboratory Analysis

All samples selected for laboratory testing will be analyzed
by EPA Method 8240 to determine soil concentrations of the known
contaminants styrene, ethylbenzene, and tetrachloroethene, and
other related volatile organic compounds.
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1. INTRODUCTION

This site-specific Health and Safety Plan (HASP) has been
developed by ENSR to establish the health and safety procedures
required to minimize any potential risk to personnel who will
perform activities for the Amoco Chemical Company's polystyrene
manufacturing facility in Torrance, california.

The provisions of this plan minimally apply to all ENSR
personnel and subcontractors who will potentially be exposed to
safety and/or health hazards during the performance of activities
associated with this site.

This HASP has been written in compliance with the requirements
of the Occupational Safety and Health Administration's (OSHA)
Hazardous Waste Operations and Emergency Response Standard (29 CFR
1910.120), the ENSR Consulting and Engineering Health and Safety
Policy Manual, and the ENSR Consulting and Engineering Hazardous
Waste Site Health and Safety Manual. All activities covered by
this HASP must be conducted in complete compliance with this HASP
and with all applicable federal, state and local health and safety
regulations. pPersonnel covered by this HASP who cannot or will not
comply with these requirements will be excluded from site
activities by the ENSR Project Manager.

The procedures in this plan have been developed based upon
current knowledge regarding the specific chemical and physical
hazards which are known or anticipated for the operations to be
conducted at this site.

All personnel covered by this HASP, including subcontractor
personnel, must receive a copy of it and return the HASP signoff
sheet found on the last page of the plan. This sheet must be

returned to the ENSR Project Manager prior to performing any onsite
activities.
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2. FACILITY BACKGROUND/WORKPLAN

The Amoco Chemical Company currently operates a polystyrene
manufacturing facility at 1225 West 196th Street in Torrance,
California. Styrene, the raw material used in the manufacturing
process, is stored onsite in aboveground storage tanks. These
tanks are presently placed on the ground within grouted masonry
wall containment structures. Previous site investigations have
identified both styrene and ethylbenzene in soils near the storage
tanks. Ethylbenzene is a decomposition product of styrene.
Tetrachloroethene was also found in at least one sample. Its
presence may be due to laboratory cross-contamination.

ENSR's scope of work involves the drilling of approximately
15 soil borings to a maximum anticipated depth of 20 feet within
the tank farm. Borings will be drilled using a portable hollow-
stem auger; samples will be collected with a split-spoon drive
sampler. Samples will be collected at 5-foot intervals.
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3. KEY PERSONNEL AND RESPONSIBILITIES

Rich Richter: Project Manager

Ken Pitchford: Technical Lead

Mark Wood: Site Manager and Health and Safety Coordinator
Alice Armstrong: Regional Health and Safety Manaqer

The organization and responsibilities for implementing safe
onsite activities, and more specifically the requirements contained
in this HASP, are described below. The implementation of health
and safety at this site will be an ihtegrated effort amongst the
ENSR Onsite Manager, the ENSR Regional Health and Safety Manager
(RHSM) , the appointed onsite Health and Safety Coordinator (HSC),
ENSR Field Personnel (FP), and any subcontractor. The specific
individuals who will fill these roles on this project are provided

on the Emergency References Table at the back of this document.

3.1 ENSR Project Manager

The ENSR Project Manager (PM) is, by designation, the
individual who has the primary responsibility for ensuring the
overall health and safety of this project. The PM, therefore, has
the primary responsibility for ensuring the implementation of the
requirements of this HASP. Some of the PM's specific
responsibilities include:

° Assuring that all onsite personnel have received a copy of
and read this HASP and have completed the HASP signoff sheet.

° Assuring that all personnel have attended a briefing apprising
them of the contents of the HASP and site-specific hazards
prior to performing work onsite.

o Assuring that sufficient personal protective equipment (PPE),
as required by this HASP, is available onsite.

o Assuring that all subcontractor personnel submit the documen-
tation of employee participation in a medical monitoring
program and training program.

. Maintaining a high level of health and safety consciousness
among employees at the work site.

e Maintaining regular communications with the HSC and, 1if

necessary, the RHSM.
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3.2 Regional Health and Safety Manager

The RHSM is the individual responsible for the preparation,
interpretation, and modification of this HASP. Modifications to
this HASP which may result in less stringent precautions cannot be
undertaken by the PM or the onsite HSC without the approval of the
RHSM. Specific duties of the RHSM include:

. Advising the PM and HSC on matters relating to health and
safety on this site.

. Recommending appropriate PPE and air monitoring
instrumentation to protect personnel from site hazards.

o Performing field audits to monitor the effectiveness of this
HASP and to assure compliance with it.

° Performing personal exposure monitoring where required and
where deemed necessary to determine the adequacy of protective
measures and PPE specified by this HASP.

° Maintaining contact with PM to regularly evaluate site
conditions and new information which might require modifica-
tions to the HASP. ' '

o Working with the PM to ensure that sufficient PPE is available
onsite.
. Conducting briefing meetings, when necessary, to apprise

personnel of the contents of the HASP and the site hazards.

3.3 Onsite Health and Safety Coordinator

The appointed HSC will be a member of the ENSR project field
team. The HSC is responsible for enforcing the requirements of
this HASP once onsite work begins. By design, the HSC has the
authority to immediately correct all situations where noncompliance
with this HASP is noted and to immediately stop work in cases where

an immediate danger is perceived. Some of the HSC's specific
responsibilities include:

. Procuring and distributing the PPE needed for this project.

° Procuring the air monitoring instrumentation required and
performing air monitoring.



Verifying that all PPE and health and safety equipment is in
good working order.

Setting up and maintaining the personnel decontamination
facility.

Notifying the PM and the RHSM of all noncompliance situations
and immediate danger situations.

Supervising and monitoring the safety performance of all
personnel to ensure that required safety and health procedures
are followed, and correcting any deficiencies.

Conducting accident/incident investigations and preparing
accident/incident investigation reports.

Initiating emergency response procedures.

Field Personnel

All ENSR and subcontractor FP are responsible for following

the health and safety procedures specified in this HASP and for

performing their work in a safe and responsible manner. Some of
the specific responsibilities of the FP are as follows:

Obtaining a copy of the HASP and reading it in its entirety
prior to the start of onsite work.

Bringing forth any questions or concerns regarding the content
of the HASP to the PM or the RHSM prior to the start of work.

Reporting all accidents and incidents to the PM.

Complying with the requests of the appointed HSC.
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4. JOB HAZARD ANALYSIS

4.1 Chemical Hazards

Styrene and ethylbenzene are aromatic hydrocarbons which have
sweet odors at low concentrations. As with many solvent-like
hydrocarbons, the primary route of exposure 1is through the
inhalation of vapors. Acute exposure to high concentrations of
these hydrocarbons may produce irritation of the mucous membranes
of the upper respiratory tract, nose, and mouth, followed by
symptoms of narcosis, cramps, and death due to respiratory center
paralysis. Effects of short-term exposure under laboratory
conditions included prolonged reaction time and decreased manual
dexterity. Liquid styrene is a low-grade cutaneous irritant, and
repeated contact may produce a dry, scaly, and fissured dermatitis.

OSHA has established a permissible exposure limit (PEL) for
styrene of 50 ppm. Styrene sickness - consisting of drowsiness,
nausea, headache, fatigue, and dizziness - has been documented in
workers exposed at 200 to 700 parts per million (ppm) concentra-
tions. The liquid is flammable (flash point 90°F) with a lower
explosive 1level (LEL) concentration of 11,000 ppm. A PEL of
100 ppm has been established for ethylbenzene. This compound is

also flammable (flash point 59°F) and its LEL concentration is
10,000 ppm.

4.2 Physical Hazards

The use of a drilling rig for soil borings can present
operational hazards specifically related to drilling rig use. ENSR
personnel are to remain clear of the mechanical portions of the rig
while it is in operation. 1If utility lines or cables transect the

site, the local utility companies must be alerted to establish
drill locations.



5. JOB HAZARD SUMMARY

A

.

A significant chemical hazard could be present on this site,
both as a result of vapors released during drilling activities as
well as the close proximity of tanks and lines to some of the
drilling locations. Previous site studies reported field vapor
readings as high as 620 ppm at a depth of 1 to 2 feet.
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6. AIR MONITORING

6.1 Instruments

An HNu photoionization detector (PID) equipped with a 10.2-eV
lamp or a Foxboro organic vapor analyzer (OVA) will be used to
monitor the breathing zone of personnel. An action limit of
25 units above background has been established. When the HNu or
OVA indicate sustained breathing zone concentrations in excess of
25 units or more, ENSR personnel will use a detector tube for
styrene to quantify concentration levels. Respiratory protection,
as described in Section 7 of this plan, will be donned should
concentrations exceed 25 ppm.

An explosimeter will be used to measure explosive levels of
styrene/ethylbenzene released during drilling activities. The
instrument should have both an audio and visual alarm. The alarm
should be set to sound at 10 percent of the LEL. Should the alarm

sound, personnel in the work area will leave and contact the ENSR
PM and the RHSM.

6.2 Equipment Use

The use of the OVA and HNu will be in accordance with the
guidelines established in ENSR's Standard Operating Procedures
(SOP), entitled "Operation/Calibration of OVA-128 Portable Organic
Vapor Analyzer No. 7310," and "Operation/Calibration of the HNu

Photoionization Analyzer No. 7315.," respectively. The SOPs are
included as Attachment A. All other equipment will be used per the
manufacturer's operating specifications and guidelines. Where

applicable, equipment shall be calibrated at the start and end of
each day and recorded in the field logbook.
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7. PERSONAL PROTECTIVE EQUIPMENT

7.1 Respiratory Protection

If OVA or PID breathing zone readings are sustained above
25 units above background and detector tube results indicate such
concentrations, MSA Comfo II half-mask air-purifying respirators
(APR) with GMC-H cartridges will be donned. Respiratory protection
should also be donned if odors become objectionable at any time.
If used, respirator cartridges are to be changed after every
8 hours of use or when breakthrough occurs, whichever is first.
If sustained concentrations above 100 ppm are encountered, ENSR

should cease operations and confer with both Amoco personnel and
the RHSM before proceeding.

7.2 Protective Clothing and Equipment

The following PPE must be worn when performing field
activities:

° regular Tyvek coveralls

. inner polyvinyl chloride (PVC) gloves
o outer nitrile gloves

. chemically-resistant steel-toed boots
° hardhat
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8. BITE CONTROL

Only authorized personnel will be allowed to enter the work
area. The number of personnel should be kept to a minimum in the
drilling area. An emergency trained member of Amoco will be
present during all drilling activities conducted within the walled
enclosure. This individual will be ready to respond immediately
should a line be punctured or tank disturbed by ENSR personnel.
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9. DECONTAMINATION

Proper decontamination will be required of all personnel and
equipment which come into contact with contaminated materials per

ENSR's SOP entitled "Decontamination of Equipment No. 7600"

(Attachment B). Personnel decontamination will be accomplished by
following a systematic procedure of cleaning and removing PPE.
Contaminated PPE, such as boots, will be rinsed free of gross
contamination, scrubbed clean in a detergent solution, and then
rinsed clean. To facilitate this, a three-basin wash system will
be set up onsite. Alternative decontamination procedures, such as
steam cleaning or pressure washing of field boots, may be used if
available. Disposable PPE, such as Tyvek coveralls, gloves, etc.,
will be disposed of as general refuse. Respirators, if used, will

be cleaned after each use with respirator wipe pads and will be
stored in plastic bags after cleaning.
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10. GENERAL SAFE WORK PRACTICES

The following measures are designed to augment the specific
health and safety guidelines provided in this plan.

o The "buddy system" will be used at all times by all field
personnel. No one is to perform onsite activities alone.

o Avoidance of contamination is of the utmost importance.
Whenever possible, avoid contact with contaminated (or
potentially contaminated) surfaces or materials. Walk around
(not through) puddles and discolored surfaces. Avoid sitting,
kneeling, or resting equipment on contaminated surfaces.

o Protect air monitoring equipment from water and contamination
by bagging.
J Eating, drinking, chewing gqum or tobacco, smoking, or any

practice that increases the probability of hand-to-mouth
transfer of materials is prohibited in the work area.

° Hands and face must be thoroughly washed upon leaving the work
area before eating, drinking, or any other activities.

o Beards or other facial hair that interfere with respirator fit
are prohibited for those individuals who may be required to
use respiratory protection. :

. The use of alcohol or drugs is prohibited during the conduct
of field operations.

. Safety equipment described in Section 6 will be required for
all field personnel unless otherwise approved by the ENSR
RHSM.

o If any electric-powered equipment is used onsite, it should

be explosion-proof, and should be fed electrically through a
ground-fault interrupter approved for outdoor use.
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1i. EMERGENCY RESPONSE PROCEDURES

11.1 Planning

Prior to work site entrance, the HSC shall plan emergency
actions and discuss them with personnel conducting project work.
Initial planning includes establishing the best means for

evacuation from the site in case of a catastrophe (e.g., explosion,
fire, etc.)

11.2 Emergency Services

A tested system must exist for rapid and clear distress
communications, preferably voice, from all personnel to the HSC.
The HSC shall ensure that all personnel working at the site know
how to communicate with the appropriate local emergency résponse
units, and provide adequate and clear directions between ENSR work
sites and the location of those units, prior to commencing any
onsite investigation or operations. Emergency response contacts
and telephone numbers are included as Attachment C. A copy of this

information must be posted in a visible location onsite before
operations commence.

11.3 First Aid

Qualified personnel shall give first aid and stabilize any
employee needing assistance. Life support techniques such as
cardiopulmonary resuscitation (CPR) and treatment of life-
threatening problems such as bleeding, airway maintenance, and
shock shall be given top priority. Professional medical assistance
shall be obtained at the earliest possible opportunity. If

assistance beyond first aid is required, phone 911 and request
emergency medical assistance.
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A first-aid kit and portable eyewash shall be maintained at
each drilling location. When drilling, these items should be kept
in a clean location near or on the drill rig.

Emergency first-aid procedures for organic compounds include:

Exposure Procedure

Eyes Flush eyes immediately with fresh water for at least
15 minutes while holding the eyelids open. 1If injury
occurs or irritation persists, transport person to
emergency room for medical attention as socon as

possible.

Skin Wash skin thoroughly with soap and water. See a doctor
if any unusual signs or symptoms or if any skin
irritation occurs. ILaunder contaminated clothing.

Inhalation Move exposed person to. fresh air. If breathing has
stopped, apply artificial respiration. Call 911
immediatelv.

Ingestion If swallowed, DO NOT make person vomit. Call Poison

Control Center immediately.

11.4 Fire Protection and Response

To ensure that fire and explosion hazards are minimized, plans
and procedures must be coordinated with the local Fire Department.
If suitable water supplies are unavailable or where water use may
be inappropriate, 20- or 30-pound Class ABC fire extinguishers may
be necessary for each drill rig or field crew.

Call 911 in the event of any fire at a work site.

11.5 Guidelines for Response

If any emergency involving actual or suspected personal injury

occurs, the HSC, work supervisor, or surviving person shall follow
these steps:

° Remove the exposed or injured person(s) from immediate danger.
o Render first aid if necessary. Decontaminate affected
personnel.



Obtain paramedic service or ambulance transport to local
hospital by calling 911. An ENSR site member will accompany
any person to the medical facility and will remain with the
person until release or admittance is determined.

Other personnel onsite shall be evacuated to a safe distance

until the Fire Department determines that it is safe for work
to resume.

At the earliest time practicable, the HSC shall contact the
Project Manager, or his designee, and the RHSM, and give
details of the incident.

Any accident/incident resulting in an OSHA recordable injury
or illness, treatment at a hospital or physician's office,
property damage, or a near-hit accident, requires that an
accident/incident report be completed and submitted to the
RHSM. A copy of the ENSR Supervisor's Accident/Incident .
Investigation Report form is found as Attachment D.



12. MEDICAL SURVEILLANCE/TRAINING REQUIREMENTS

All personnel who will be perform or be exposed to activities
associated with Task 2 must have completed the training and medical
surveillance requirements specified in the OSHA Hazardous Waste
Operations and Emergency Response Standard [29 CFR 1910.120(e) and
(£)1.

Therefore, such personnel must have completed the specified
8 hours of refresher training and/or the 40 hours of initial
training within the 1last vyear. Managers or supervisors of
personnel performing such activities must have completed the
specified 8 hours of management training. In addition, such
personnel must have completed and passed, without restrictions, an
annual and/or baseline occupational medical surveillance
examination within the last year.

Documentation of the above, in the form of a copy of each
employee's training certificate(s) and summary letter from the
occupational medical surveillance examination, must be provided to

the ENSR onsite manager, prior to performing activities at the
site.
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STANDARD OPERATING PROCEDURE Page: 1 of 7
Date: 2nd Qtr. 1987
Title: Operation/Calibration of OVA-128 Portable Number: 7310
Organic Vapor Analyzer in the Survey Mode Revision: 1
1.0 Introduction

2.

The organic vapor analyzer (OVA) is used by ERT personnel in the field
for safety and survey monitoring of ambient air, determining the
presence of volatile organic compounds in soil and water, and detecting
leakage of organic volatiles.

Personnel responsible for using the OVA should first read the factor
operator instruction manual and be thoroughly trained in the operation,
calibration, and maintenance of the instrument.

In the survey mode the OVA provides a continuous, direct readout of the
total concentration of organic vapor/gas compounds, expressed as
methane equivalent or the equivalent concentration or any organic gas
used to calibrate the instrument. It has a chemically resistant
sampling system, and can be calibrated to almost any organic compound
which is a gas at ambient conditions. The instrument is portable and
lightweight (12 pounds), and can be carried about while monitoring. It
can also be used as a fixed, remote monitoring device.

Principal of Operation

During operation, ambient air is continuously drawn into the instrument
through the probe/readout assembly and sample channel by an internal
pumping system. The sample flow is metered at a constant rate and
passed through porous metal particle filters before reaching the
detector chamber, a flame ionization detector (FID). The sample is
introduced to a hydrogen flame and combusted. Any carbon compounds
present are ionized to form positively charged fragments which are
collected by a negative electrode, producing a potentiometric change.
This electrical signal, proportional to the concentration of organic
compounds present, is amplified, transmitted to the probe/readout
assembly, and seen as a needle deflection on the meter.

Specifications

Detection range: 0.01 to 1000 ppm.

Response time: less than 2 seconds.

Readout: 0-10 ppm, 0-100 ppm, 0-1000 ppm, 250°
linear scaled meter; external monitor
connector.

Sample flow rate: nominally 2 liters per minute (not
variable).

ERT

696 Virginia Road, Concord, Massachusetts 01742

17443 JO-960
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STANDARD OPERATING PROCEDURE Page: 2 of 7
Date: 2nd Qtr. 1987
Title: Operation/Calibration of OVA-128 Portable Number: 7310
Organic Vapor Analyzer in the Survey Mode Revision: 1
Fuel supply: 75 cubic centimeter tank of pure hydrogen

at maximum pressure of 2300 psig,
refillable while in case.

Primary electrical power: rechargeable and replaceable 12 VvDC battery
pack.
Service life: minimum of 8 hours continuous operating

time with hydrogen supply and battery power.

Required Materials

o Calibration Gas: Compressed gas cylinder of methane in air or
similar stable gas mixture of known concentration. The selected
g8as should have an ionization potential similar to that of the
vapors to be monitored, if known. The concentration should be at
50-75% of the range in which the instrument is to be calibrated.

o) Regulator for calibration gas cylinder.

o Approximately 3-4 feet of teflon tubing

o Fluoroware vent-union tec

o "Magic Marker'".

o] Hydrogen recharge supply (reagent-grade Hydrogen)
Start Up

Connect the umbilical cord of the probe/readout assembly to the side
pack. Select the desired pickup fixture and ensure that the particle
filter is in place. Attach the pickup to the probe/readout assembly.

Move the INSTR switch to the BATT position and check the condition of
the battery, indicated by the readout meter. Move the INSTR switch to
the ON position and allow five minutes for warm-up.

Move the PUMP switch to the ON position, orient the instrument
vertically and check the SAMPLE FLOW RATE indicator. The flow meter
should read 2 LPM. Check for air leaks by placing a finger over the

probe inlet. The flow rate should immediately drop to 0 and remain
there until the inlet is reopened.

ERT
696 Virginia Road, Concord, Massachusetts 01742

17443 J0-960
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STANDARD OPERATING PROCEDURE Page: 3 of 7
Date: 2nd Qtr. 1987
Title: Operation/Calibration of OVA-128 Portable Number: 7310
Organic Vapor Analyzer in the Survey Mode Revision: 1

Set the CALIBRATE switch to the X10 position. Adjust the meter to read
0 by turning the CALIBRATE knob.

Open the H, TANK VALVE and the Hy SUPPLY VALVE. Never leave the

Hp SUPPLY VALVE open when the Pump is not running. Depress the
igniter button until the burner lights. A faint "pop" sound can be
heard when the flame ignites. Do not depress the igniter button for
more than 6 seconds, or damage may occur. If the flame does not
ignite, allow the instrument to run for several minutes and again
attempt ignition. Ensure that the exhaust port, at the base of the
side pack, is not obstructed.

Performing an instrument response verification is a quick and simple
method of determining whether the flame is lit. With the CALIBRATE
switch set to X1, hold the probe inlet next to the tip of a magic
marker. The readout needle should deflect full scale within 2 seconds.

Zero out the background with the instrument located in the cleanest
area, representative of the lowest ambient background concentration to
be surveyed. Set the CALIBRATE switch to X1 and adjust the meter to

read 1 ppm by turning the CALIBRATE ADJUST knob. Remember to subtract
1 ppm from subsequent readings.

Calibration

The OVA should be calibrated at the beginning of each daily use. Set
the CALIBRATE range selection switch to the appropriate setting based
on the calibration gas being used. With the instrument in operation
and ambient background zeroced out, draw a sample of the calibration gas
into the probe. Connect the pickup fixture to the gas cylinder
regulator in order that the gas is delivered to the instrument at
atmospheric pressure (Figure 6-1).

The calibration gas bottle regulator should be adjusted to deliver at a
rate of approximately 2.5-3 liters per minute. During calibration
there should be a slight positive pressure from the vent line of one
leg of the t-fitting. Turn the GAS SELECT knob so that the meter reads
the concentration of the calibration gas, pgas mixture, or the

equivalent concentration of methane (if the OVA is being calibrated to
methane, as is usually the case).

Record the GAS SELECT knob setting in the field log. Also, record the
calibration gas used, the compound to which the 0OVA is calibrated, the
OVA readings and whether adjustment is necessary
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7.0 Operation

The side pack assembly is equipped with a handle and a shoulder strap

for carrying. The probe/readout assembly is hand held, positioning the
pickup fixture at the points of interest.
Readings should be taken with the CALIBRATE switch set to the lowest

possible range, switching to higher ranges as greater concentrations of
vapor emissions are encountered.

When organic vapors are detected, the meter pointer will move upscale,
indicating the equivalent concentration of the compound which the
instrument is calibrated to.

Record the meter readings and sampie locations in the field log.
Instrument response verifications (magic marker test) should be
performed occasionally and recorded.

Shut Down Mode

.The following procedure should be used to put the instrument in the

shut down mode:

o} Close the Hy SUPPLY VALVE

-0 Close the H, TAMK VALVE

o Move the INSTR switch to OFF.

o Wait 5 seconds and move the PUMP switch to OFF.

Fuel Refilling

The instrument must be in the shut dowm mode before refilling the fuel

tank. Refilling should be done in an area that is well ventilated and
free of potential ignition sources.

WARNING: The contents of the hydrogen supply bottle are highly
pressurized and extremely flammable. Be cautious.

Connect the filling hose to the hydrogen recharge tank. Turn the
FILL/BLEED valve on the hose to the OFF position. Attach the other end
of the hose to the refill fitting on the side pack assembly.
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Open the supply bottle valve slightly, turn the FILL/BLEED valve to
BLEED just momentarily, then turn the FILL/BLEED valve back to OFF. A
hissing sound should be heard as the air inside the hose is forced out
and replaced with hydrogen.

With the recharge bottle valve opened, open the REFILL VALVE and the

Hy TANK VALVE on the instrument panel. Turn the FILL/BLEED valve to
FILL. The pressure in the instrument fuel tank is now indicated on the
Hy TANK PRESSURE gauge. Approximately 150 psi is required for each
hour of operation. After the instrument fuel tank is filled, close the

REFILL VALVE, the Hp TANK VALVE, the recharge bottle valve, and turn
the FILL/BLEED valve to OFF.

Depressurize the filling hose by turning the FILL/BLEED valve to BLEED
then back to OFF. Disconnect the filling hose from the instrument.

With the instrument in the shut down mode, observe the Hy TANK
PRESSURE gauge to see if the pressure decreases rapidly. If the

pressure drops more than 350 psi/hr, there is a significant leak in the
Hy supply system.

Battery Recharging

Battery charging should be done in a non-hazardous area. Plug the
charger BNC connector into the mating connector on the battery cover.
Insert the AC plug into a 60Hz 115 VAC electrical outlet. Move the

battery charger switch to ON. The light above the switch should
illuminate.

Battery charge condition is indicated by the meter on the front panel
of the charger. The pointer will deflect to the right when charging,

and will be in line with the CHARGED marker above the scale when fully
charged.

Approximately one hour of charging time is required for each hour of

operation. Overnight charging is recommended. The charger can be left
on indefinitely without damage.

When finished, move the charger switch to OFF and disconnect from the
side pack assembly.

Documentation

Safety and survey monitoring with the OVA will ge documented in a bound
field log book and retained in the project files. The following
information is to be recorded:
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o Project name and number.
o Operator's signature.
o Date and Time of operation.

Calibration gas used, the compound which the instrument is
calibrated to, and the GAS SELECT setting.

o Meter readings (monitoring data obtained) and location of points
surveyed.
o Instances of erratic or questionable meter readings, and

corrective actions taken.

o Instrument response verifications - magic marker (Section 5) or
similar test.

R EBE B I N &N =N .
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FIGURE 6-1
o
REGULATOR
T-FITTING
Hﬁm

TEFLON PROBE/READOUT

TUBING ASSEMBLY
CALIBRATION
GAS CYLINDER
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1.0 TIntroduction
l_ The HNU is primarily used by ERT personnel for safety and survey
monitoring of ambient air, determining the presence of volatiles in
' soil and water, and detecting leakage of volatiles.
Personnel responsible for using the HNU shodld first read and
thoroughly familiarize themselves with the factory operator instruction
l manual.
2.0 Principle of Operation
l The HNU is a non-specific vapor/gas detector. The hand-held probe
houses a photoionization detector (PID),. consisting of an ultraviolet
(UV) lamp and two electrodes, and a small fan which pulls ambient air
l into the probe inlet tube. All organic and inorganic vapor/gas
compounds having ionization potentials (IP) lower than the energy
output of the UV lamp are ionized; and the resulting potentiometric
l change is seen as a needle deflection, proportional to vapor
concentration, on the potentiometer of the readout/control box.
3.0 Specifications
Detection rangex: 0.1 to 2,000 ppm.
Linear rangex: - 0.1 to 400 ppm.
Response time: 3 seconds to 90% full scale
deflection.
Operating temperature: -10°C to 40°C.
Operating time on approximately 10 hours; at lower
battery, continuous temperatures time is reduced.
use, without recorder:
Recharge from full full recharge 12-14 hours.

discharge:

* When equipped with 10.2 eV probe with SPAM set at 9.8 and measuring
benzene. Values may vary for other compounds and conditions.

4.0 Required Materials

o Calibration Gas: Compressed gas cylinder of isobutylene in air or

similar stable gas mixture of known concentration. The selected
gas should have an ionization potential similar to that of the
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5.

6.

vapors to be monitored, if known. The concentration should be at
50-75% of the range in which the instrument is to be calibrated.

o Regulator for calibration gas cylinder
o] Approximately 3-4 feet of teflon tubing
o) "Magic Marker"

Preliminary Steps

Preliminary steps (battery charging, check-out, calibration,

maintenance) should be conducted in a controlled or non-hazardous
environment.

The sensor probe is carried separately in the instrument carrying

case. For most safety and survey work, the 10.2 eV probe is used, as
it detects more compounds than the 9.5 eV probe and is more durable
than the 11.7 eV probe. Unclamp the cover from the readout/control box
and remove the inner lid from the cover. Screw the inlet tube onto the
sensor probe. Attach the probe cable plug to the 12 pin keyed socket
on the readout panel by matching the alignment slot in the plug to the
key in the connector, and screwing dowm the probe connector until a
distinct snap and lock is felt.

Turn the function switch to the BATT (battery check) position. The
meter needle will deflect to the green zone if the battery is fully
charged. If the needle is below the green arc or if the low battery

indicator comes on, the battery must be recharged (Section 9.0) before
the analyzer is used.

Turn the function switch to the STAMDBY position and allow the

electronics to warm up for five minutes. Next turn the ZERO adjustment
knob until the meter needle is at zero.

Operation

Turn the function switch to the appropriate range. Check to see if the
intake fan is functioning; if so, the probe will vibrate slightly and a
distinct sound will be audible when holding the probe casing next to
the ear. Also, verify that the UV lamp is on by briefly looking into

the probe from a distance greater than six inches to observe a purple
glow.
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WARNING: Continued exposure to ultraviolet energy generated by
the light source can be harmful to eyesight.

At the beginning of each day, check the calibration (Section 7.2) and
make adjustments if necessary (Section 7.3). Record the calibration
information in the field log book.

The instrument is now operational. Readings should be taken on the
lovest possible scale and recorded in the field log book.

When the HMU is not being used or between monitoring intervals, the
function switch should be set on the STAMDBY position to conserve
battery power and UV lamp life.

At the end of each day, recheck calibration (Section 7.2) and record
the information in the field log book.

To shutdown the HNU, turn the function switch to OFF.
Recharge the battery after each use (Section 9.0).

When transporting, disconnect the probe cable connector from the
control panel and return the instrument to its stored condition.

Calibration Procedures

7.1 Start-Up
Battery Check (Section 5.0).
Zero Set (Section 5.0).

For measurement on the 0-20 or 0-200 ranges only one calibration
gas standard is required. Calibration on the 0-200 range will
provide accurate values on the 0-20 range as well. Connect the
probe tip to the gas cylinder regulator, observing safety
precautions, in order that the gas is delivered to the probe at
atmospheric pressure (Figure 7-1). A t-fitting and plastic tubing
can be used. Adjust the regulator so that the gas is delivered at
150-200 cubic centimeters per minute. The fan inside the probe
draws approximately 100 cc/min.

7.2 Calibration Check

Set the function switch to the proper range setting, based on the
calibration gas used, and record the meter reading in the field
log book. Also record the calibration gas composition and
concentration, the date and the time.
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7.3 Calibration Adjustment

If adjustment is necessary, turn the span as required to read the
pPpm concentration of the gas standard, or the equivalent
concentration of benzene if the HMU is being calibrated to benzene.

Recheck the zero setting (Section 5.0)

If reajustment of the zero setting is necessary, repeat the span
adjustment. Record the span setting and the new meter reading.

Whenever the span is changed, the zeroing procedure should be
repeated.

If calibration cannot be achieved or if the span setting resulting

from calibration is 0.0, then the lamp must be cleaned (Section
10.0).

7.4 Alternate Calibration Technique

It may be more convenient in certain circumstances to employ the
use of a Tedler bag filled with calibrant instead of a calibration
cylinder. In that case, the bag (usually 3-10 liter capacity)
should be filled with the appropriate calibrant and brought to the
HNU. The HNU probe should be connected to the discharge fitting
on the bag using a piece of flexible tubing. Allow the HNU to
draw the calibrant from the bag and follow the instructions as
indicated in 7.2, 7.3.

8.0 Troubleshooting Tips

One convenient method for periodically confirming instrument response
is to hold the sensor probe next to the tip of a magic macker. A
significant needle deflection should be observed within 3 seconds with
the function switch set at 0-20 (after shave lotion or cologne also
will make the needle deflect).

Air currents or drafts in the vicinity of the probe tip may cause
fluctuations in readings.

A fogged or dirty lamp (Section 10.0), due to operation in a humid or
dusty environment, may cause erratic or fluctuating readings.

Hoving the instrument from a cool or air-conditioned area to a warmer
area may cause moisture to condense on the UV lamp and produce unstable
readings (Section 10.0).
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A zero reading on the meter should not necessarily be interpreted as an
absence of air contaminants. The detection capabilities of the HNU are
limited to those compounds which will be ionized by the particular
probe used.

Many volatile compounds have a low odor threshold. A lack of meter
response in the presence of odors does not necessarily indicate
ingtrument failure.

If a negative deflection of the HNU meter is noted the ion chamber is
dirty and needs cleaning. The chamber may be soaked in a solvent such
as methanol in a soil bath air dried and then baked for two to four
hours at a temperature of 100°C and not exceeding 105°C.

When high concentrations of hydrocarbons enter the ionization chamber
in the HNMU a "quenching" effect takes place. Typically, it is noted by
a sharp needle movement once the flow of gas is pierced by the HNU
probe. Within one to two seconds the needle fades to zero point. To
check whether or not the quenching effect is taking place, move the HNU
probe to just outside the hole created in the foil. Get another
reading after five to ten seconds. If quenching is taking place a very
eradic needle movement will ocecur. Once an operator has seen this
phenomena it is fairly easy to recognize.

Battery Cha;ging

The battery charger is stored inside the instrument cover. To charge
the battery, first insert the mini plug of the charger into the jack on
the side of the meter, with the function switch in the OFF position.
Next, insert the charger plug into a 120VAC single phase, 50-60 HZ
outlet. To ensure that the charger is functioning, turn the function
switch to BATT. The meter should deflect full scale. The sensor probe
cable must be connected to the control panel for a battery check
response. For normal battery charging, leave the function switch in
the OFF position. The battery is fully charged after 14 hours of
charging. The charger can be left on indefinitely without damage.
Disconnect the charger from the electrical outlet before disconnecting
the mini plug from the instrument.

With the function switch turned to the appropriate range setting, the
HNU may be operated while recharging.

Probe Cleaning
During periods of operation, moisture, dust, or other foreign matter

can be drawn into the probe and form deposits on the surface of the UV
lamp and ion chamber. This causes interference with the ionization
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process and produces erroneous readings. This condition is indicated
by meter readings that are low, erratic, unstable, non-repeatable, or
drifting. In most cases, the following field cleaning procedure is
sufficient to correct this condition.

Turn the function switch to the OFF position. Disconnect the probe
cable connector at the readout panel. Unscrew the probe inlet tube
from the end cap and clean the inside of the tube making sure that the
tube is dry and lint-free when finished. A pipe cleaner, or a kim-wipe
and piece of wire, can be used. Keeping the probe upright, remove the
two screws holding the end cap in place and remove the cap and ion
chamber. Place one hand over the top of the lamp housing and tilt
slightly. The light source will slide out of the housing. Take care -
not to lose or misplace o-rings or other parts. Do not touch the
internal parts of the probe, particularly the UV lamp, with the bare
hand during cleaning or reassembly. Surgical gloves are recommended.
Clean the internal parts with a non-abrasive, lint-free raper towel
(e.g., kim-wipe) and reassemble the probe.

Documentation

Safety and survey monitoring with the HNU will be documented in a bound
field log book and retained in the project files. The following
information is to be recorded:

o) Project name and number.

o Operator's signature.

o Date and time of operation.

o Calibration gas used.

o Calibration check at beginning and end of day (meter readings

before adjustment).
o Span setting after calibration adjustment.
o Heter readings (monitoring data obtained).

o Instances of erratic or questionable meter readings and corrective
actions taken.

o} Instrument response verifications - magic marker (Section 8.0) or
similar test.
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STANDARD OPERATING PROCEDURE

7 Decontamination Date: 1st Qtr 1984
Title: Number: 7600
Revision: 1

1.0 General Applicability

This SOP describes the methods to be used for the decontaminization of all field
equipment which becomes potentially contaminated during & sample collection
tagk. Tho equipment may include split spoonms, bailsres, trowels, shovels, haad
augors, Oor any othor type of equipment useod during field activities.

Docontamination is performod as & quality assurance measure and a safety
precaution. It provents cross-comtamination betwoca samples and also helps to
maintain a clean working eavironment for the safoty of all field personnel
involved, including the environment.

Decontamination is mainly achieved by rinsing with liquids which include: soap
and/or detergent solutions, tap water, deionized water, and methanol. Equipment
will be allowoed to air dry after being cleanmed or may be wiped dey with chemical
free cloths or paper towols if immodiate re-use is neodad.

Tho frequency of equipment use, dictates that most decontamination be
accomplished at each sampling site betwoeca colleection points. UYaste products
producad by tho decomtamination procedures such as waste liquids, solids, rogs,
gloves, etc. will bo collectead and disposed of proparly basod on the nature of
contamination. All cleaning materials and wastes should bo storaed in a ceateal
location so as to mnintain coatrol ovor tho quantity of matoeials used and/or
produced throughout the study.

N
o

Rosponsibilities

It is tho primary recponsibility of tho site opocrations managee to assure that
the propor deocontamination procedurcs ere followod and that all waste materials
produced by decontamination ars proporly stored and digposad of.

It is the rooponsibility of tho project safety officer to draft and enforce
safety moasures which provide tho bost protection for all porsong involved
diroetly with sampling and/or docomtamination.

It is tho coopomsibility of any subecomtractors (i.o., drilling contractors) to
follow tho propor, dogigaated decontamination proceduras that are stated in
their coatracts and outlined in the Project Health and Safety Plan.

It is tho recpoacibility of all personancl involved with sample collection or

decontamination to maintain a cleam working eamviroamont and to eansure that any
contaminants arc not negligeatly introduced to tho eaviconmont. -
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3.0 Supporting Materials
o) cleaning liquids: soan and/or detergent solutions, tap weter, deionized

water, methanol

personal sgafety gear (defined in Project Health and Safety Plan)
o chemical-free paper towels |

o) disposable gloves

o waste storage containers: drums, boxes, plastic bags

o cleaning containers: plastic buckets, galvanized stesl pans

o cleaning brushes
4.0 Methods or Protocol for Decontamination

4.1 General Procedurcs

-y S O 3R S N oE e
(o]

4.1.1 Thoe exzteant of known contamination will determine to what extent the
equipment neceds to be decontaminated. If the exteat of
contamination caanot be readily determined, cleaning should be done
according to the assumption that the equipment is highly
contaminated until enough data are available to allow assessment of
the actual level of contamination.

4.1.2 Adequate supplies of all matecrials must be kept om hand. This

includos ell rinsing liquids and other materials listed in
Section 3.0.

4.1.3 The standard procedures listed in the following section can be
considered the procedure for full field decontamination. 1If
differont or more elaborate procedures acre roquired for a specific
project, thoy will be spelled out in the project work plan. Such
variations in decontamination may include following all, just part,
orf an ozpanded scope of the decontamination procedure stated herein.

4.2 Standard Procedures

4.2.1 Romove any solid particles from the equipment or material by .
brushing and them rinsing with available tap water. This initial
step is performed to remove gross contamination.
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4.2.2 Yash equipment sampler with the soap or detergent solution.
4.2.3 Rinse with tap water : ~
4.2.4 Rinse with deionized water
4.2.5 Rinse with mothanol
4.2.6 Ropeat eantire procedurs or any parts of the procedurae if necessary
4.2.7 Allov the equipment or material to air dry before re-using
4.2.8 Dispose of any soiled materials ian the designated dispos&l container
5.0 Specific Decontamination Procedures
5.1 Submersible Pump

5.1.1 Applicability

This procedurso will be used to docontaminate submersible pumps

botwoon ground-water sample collection points end at the end of each
day of uge.

5.1.2 Haterials
0 plastic-nalgene upright cylinder
0 5-10 galloa plastic water storago coatainces
o mothanol and disponger bottle
0 doionized wator and dispoasoe bettle
o chomical froo paper towols

5.1.3.1 During decontamination the submeesible pump will be placed
oz o clean surface or hold away from ground.

5.1.3.2 Uhon removing the submorgsible pump from each well the power
cord and discharge lino will be wiped dey using
chomical-free disposable towols.

5.1.3.3 Clean the upright plastic-nalgene cylinder with first a
mothanol and then a deionized water rinse, wiping the free
liquids after each.
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5.1.48
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5.1.3.4 Reverse pump backwashing all removable residual water

present in the pump tubing. The pump should be shut off as

scon as intcruiltent flow is observed from the revarse
discharge.

5.1.3.5 Rinse the stainless stesl submersible down hole pump

section with a liberal application of methanol and wipe dry.

5.1.3.6 Plece the submersible pump section upright in the cylinder
and £ill the cylinder with tap water, edding 50-100 ml of
methanol for svery one liter of water.

5.1.3.7 Activate the pump in the forward mode withdrawing water
from the cylinder.

5.1.3.8 Continue pumping until the water in the cylinder is pumped
dowtm and air is drawn through the pump. At this time air
pockets will be observed in the discharge line. Shut off
the pump immediately.

5.1.3.9 Romove the pump from the cylinder and place the pump in th-
reverse mode allowing that all romovable water be
discharged on to the ground surface as discussed in Step 2.

5.1.3.10 Using the water remaining in the cylinder, rinse the sealed

portion of the power chord and discharge tube by pouring
the water carefully over the coiled lines.

5.1.3.11 vhon reaching the next monitoring well place the pump in
tho well casing and wipe dey both the power and discharge
lines with a clean paper towel as the pump is lowered.

Quality Assurancos

To agsure that docoatamination is complete, field blank samples
shall be collected using the cleaned submersible pump. These field
blanks will be subsequently analyzed for the parameters of interest
vith respoct to the geound water.

The procodure for collecting the field blanks will comprise using
the pump to withdeaw the tap woter used for decontamination, from
the plastic eylinder to sample containers. This field blank sample
collection procedure shall only be performed after the materials to
be used have been decontaminated.
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EMERGENCY RESPONSE CONTACTS AND TELEPHONE NUMBERS

LOCAL, FMERGENCY CONTACTS

Ambulance Service . . . e e e e e . e e e e e e .
Police . . . . . v v v v v e e e . . . e
Fire . . . . . . . . . .

Hospital: Los Angeles County/
Harbor UCLA Medical Center .« e e .

Location: 1000 W. Carson Street
Torrance, California

(213)

. 911
« « 911
« « 911

533-2345

Directions: Head south on Normandie to Carson Street.
The center is located on the corner of Normandie and

Carson.

HAZARDOUS MATERIALS INFORMATION

EHA-INFO . . . . . . . .

C e e e e e e . . . . (800)
Toxline . . . . . . . . . . . 0 e e e e e (301)
CHEMTREC (24-hour, emergency only) . . . . . . . (800)
ORNL, Toxicology Information Response Center . . (615)
Poison Control Center . . . . . . . . . . . . . . (800)
ENSR CONTACTS

Rich Richter, Project Manager . . . . . . . . . . (714)
Mark Wood, Site Manager and Safety Coordinator . (714)
Alice Armstrong, Regional Health & Safety Mgr . . (805)
Onsite Telephone . . . . . . . . . v v o o . . . (213)

STANDARD PROCEDURES FOR REPORTING EMERGENCIES

342-4636
496-1131
424-9300
576-1743
682-9211

476-0321
476-0321
388-3775
329-6379

When calling for assistance in an emergency situation, the

following information should be provided:
Name of person making call.

Name of person(s) exposed or injured and location.

L] o L] (-]

° Actions already taken.

Telephone number and location of person making call.

Nature of emergency and type of exposure, when appropriate.

Never hang up first when calling for emergency assistance. Wait

for the dispatch operator to finish all questions.
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HEALTH AND SAFETY PLAN
SIGNOFF SHEET

for the

AMOCO CHEMICAL COMPANY SITE

TORRANCE, CALIFORNIA

ENSR Project No. 0350-004-100

I have received a copy of the Health and Safety Plan prepared for
the above-referenced site. I have read and understand its content,
and I agree that I will abide by its requirements.

Name

Signature

Company

Date
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1.0 General Applicability

This SOP describes the methods used in obtaining subsurface soil
samples for identification of soil grain-size distributions,
stratigraphic correlations, and chemical analysis (if required).
Subsurface soil samples are obtained in conjunction with soil boring
and monitoring-well installation programs and provide direct
information as to the physical makeup of the subsurface environment.
This SOP covers subsurface soil sampling by split-spoon only, as this
is the means most often used for obtaining samples from unconsolidated
deposits. (See also, SOP 7220 - Monitoring Well Construction).

2.0 Responsibilities

It shall be the responsibility of the contract driller to provide the
necessary materials for obtaining subsurface soil samples. This
includes the split-spoon sampler and sample containers (sized according
to project requirements) as well as the appropriate boring logs. It is
the contract driller‘'s responsibility to maintain a complete set of
boring logs for the record. Standard Penetration Tests (SPT) (ASTM:
1586-67) will be conducted by the contract driller if required by the

project. Equipment decontamination shall also be the responsibility of
the driller.

It shall be the responsibility of the project geologist/engineer to
observe all activities pertaining to subsurface soil sampling to ensure
that all the standard procedures are followed properly, and to record
all pertinent data on a boring log. It is also the
geologist/engineer's responsibility to indicate to the contract driller
at what specific depth samples shall be collected. The
geologist/engineer will maintain custody of all samples until they are
shipped or delivered to their appropriate destination.

3.0 Supporting Materials

In addition to those materials provided by the contract driller. the
geologist/engineer will provide:

sample bottles and labels
boring logs

field notebook
chain-of-custody forms and tape

O O0O0Oo
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4.0 Methods or Protocol for Use

4.1 General Procedures

The sampling depth interval is typically one (1) sample per every five
(5) vertical feet with additional samples taken, at the discretion of
the project geologist/engineer, when significant textural, visual or
odor changes are encountered.

The following are the standard procedures to be used in advancing
casing and obtaining soil samples.

Specific requirements described in a project's task plan may call for
deviations in the standard procedures but these will be taken into
account on a project by project basis. Any deviations from specified
procedures will be recorded on the boring log or into a field notebook.

4.2 Standard Procedures - Advancing Casing

4.2.1 The casing shall be advanced to the required depth. All

loose material within the casing shall be removed prior to
sampling. The casing shall be advanced according to
project requirements. Borings are typically advanced by
two methods, drive-and-wash casing, and hollow-stem
augering. The casing shall be of the flush joint or flush
couple type and of sufficient size to allow for soil
sampling, coring, and/or well installation. All casing
sections shall be straight and free of any obstructions.
Hollow-stem augers or solid flight augers with casing may
be used according to specific project requirements as
described in the project task plan. If hollow-stem augers
are to be used, the bit shall be equipped with a plug
device to be removed at the required sampling depth.

For those borings which encounter obstructions, the casing
shall be advanced either past or through the obstruction by
drilling, mechanically fracturing, or blasting (if
required). If the obstruction is bedrock, a rock core
shall be taken according to project requirements and

following the standard procedures for rock coring (SOP i
7210).

The use of recirculated water shall not be permitted when
casing is being driven, unless specified in the project
task plan, directed and properly documented (in field
notebook, logs) by the geologist/engineer.

ERT
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If recirculated water is used all loose material within the
casing shall be removed by washing to the required sampling
depth using a minimum amount of water. Care shall be taken
to limit recirculation of the wash water to those times
vhen the water supply is extremely limited or unavailable.

4.3 Standard Procedures - Soil Sampling

Subsurface soil samples shall be obtained using a
split-tube type sampler (split spoon) having a 2-inch 0.D.
with a corresponding 1 3/8-inch I.D. and a 18- or 24-inch
long sample capacity. It shall be equipped with a ball
check valve and may require a flap valve or basket-type
retainer for loose-soil sampling. Sampling frequency will
be as stated in Section 4.1, or as otherwise specified in
the project task plan.

Sampling depth shall be independently determined by the
inspecting geologist, and any discrepancies shall be
resolved prior to obtaining the sample.

Samples shall be obtained using the standard penetration
test (SPT), which allows for determination of resistance
within the deposits. The sampler shall be driven using a
140-pound hammer with a vertical drop of 30-inches using 1
to 2 turns of the rope on the cathead. A certificate
indicating exact weight may be required for documentation
purposes. The number of hammer blows required for every 6
inches of penetration shall be recorded on the boring log.

The sampler shall be immediately opened upon removal from
the casing. If the recovery is inadequate, another attempt
shall be made before drilling progresses. Adequate
recovery should be no less than 12 inches, not including
any residual wash material brought up with the sample.

The sample shall be split if necessary, placed in the
appropriate container, labelled, and placed in the storage
box. The boring log and the sample container/label should
contain the following information for each sample: site
name, boring location, depth, blow counts, recovery, sample
number and collection date. The type of material shall be
indicated in the boring logs and will be described using
the Unified Soil Classification System (ASTM: D2487-69 and
D2488-69).

The sampler shall be cleaned with water between attempts in

order to prevent cross-contamination. If further

decontamination is required, SOP 7600 shall be consulted.
ERT

696 Virginia Road, Concord, Massachusetts 01742
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4.3.7 Proper procedures for delivery to the designated laboratory
shall be initiated when all samples are collected. This
includes packaging, shipping with sample logs, analysis
request forms, and chain of custody forms.

5.0 Documentation

Various forms are required to ensure that adequate documentation of
each sample is followed and will include:

- sample logs

- boring logs

- chain of custody forms
~ shipping forms

In addition, 5 field log book will be kept as an overall log of all
samples collected throughout the study. All documents are retained in
the appropriate project files idefinitely. It is important that all

field documentation be as complete as possible to ensure traceability
(QA/QC requirements).

ERT
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1.0 Purpose and Applicability

This SOP details the considerationi'necessary to conduct field
analytical screening of organic contaminants using a portable gas
chromatograph (GC). The scope of this SOP is limited to general
procedures necessary to properly understand and organize field

screening programs and to emnsure that the collected data are of
acceptable quality.

Definitions

Gas Chromatorraphy - A method of separating the constituents of a -
sample for subsequent identification and quantification. A sample is
injected into the instrument vhere it ig volatilized and carried
through a separating column by an inert carrier gas. Each separated
component leaves the column and enters the detector where it creates an
electronic signal.

— The separation of . sample components is
achieved in the chromatographic column. The column conseists of a tube
vhose tendency to retain or pass a compound carried into it by a
carrier gas stream will vary depending on properties of the compound.

‘'The tube may be either glass, stainless steel or Teflon®. Two types

of analytical columms exist - packed columns and capillary columns.

Caxzier Gas — The gas used to transport a gaseous sample through a
chromatographic column to the detector of a gas chromatograph. In the
Photovac Model 10S50 this air must contain less than 0.1 ppm total
hydrocarbons. Thiz type of gas is commonly referred to as "ultra zero

grade' or "hydrocarbon free’ air. "Zero grade" air is not recommended
by Photovac.

- A detector in which a voltage is
produced through ionization of a special carrier gas, usually nitrogen
or argon/methane, and organic compounds (esp. PCBs, allkyl halides,
carbonyls, nitriles, nitrates, and organometals) are detected through
their capacity to absorb electrons and therefore impede electrical
current. The resulting reduction in electrical current is monitored by
an electrometer and is displayed as a positive signal on a meter or
strip chart recorder. The detector is virtually insemnsitive to
aliphatic hydrocarbons, alcohols, and ketones.

ENSR Consulting and Engineering
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Flame Tonization Detector (F - A detector im vhich colecules are
ionized in a hydrogen flame. The icns and electroms formed decrease
electrical resistance in a gap betveen two electrodes and permit the
flov of curremnt, which is amplified and displayed om a meter or strip
chart recorder. .

Photoiopization detector (PID) - A detector that uses am ultraviolet
light source to ionize individusl constituents. Gaseous contaminants
are ionized as they emerge from the column and the ions are then
attracted to an oppositely charged electrode, resulting in an
electrical curremt vwhich is amplified and measured on a numerical scale
(meter readout) or recorded om paper (strip chart).

Beadspace - The air space above a soil or aqueous sample in a closed
container into which organic compounds can volatilize. For example,
when a VOA vial is three quarters filled with water or soil, the
remaining quarter of the vial is headspace. The air from the headspace
(after agitation) is sampled in the portable GC. Only gaseous
headspace (no liquids) normally can be injected into portable GCs
because of the absence of heated injection ports. CAUTION: The
Photovac 10S00 series of portable GCs cammmot accept liquid sa=ples.

‘Reteption Time - The total timec required for a chemical component to

elute off a chromatographic column. The retention time is measured
from the time of injection until detector_ response.

Standaxd - A known reference chemical compound. The standard can be in
a vapor state in a VOA vial or in a Tedlar® bag. If the portable GC
is equipped with heated injection ports, standards in distilled water
or methanol can be used. The concentration of the standard is usually
knovn and, if so, can be used to perform quantitative analysis. After
the vial has been agitated and the headspace has reached equilibrium
wvith the liquid, a syringe is used to withdrav a predetermined volume
of the headspace gac. The headspacec aliquot cam them ba injected onto
the colum for chromatographic analysis. Comparisom of the retemtion
times of the standard to the retention time of unlmowm sample peaks
tentatively identifies the unknowvn sample peaks.

Muffled Soil - Soil that has becen baked in a 400° muffle furnace for &4
hours to remove volatile oxrgamics.

n)agi Jrrpnic Compoumds )C) - Hydrocarbon-based chemicals that are
characterized by low boiling points and high vapor pressures.

ENSR Consulting and Engineering
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Elute - To remove sorbed materials (chemicals) from a sorbent (columm)
by means of a carrier gas. A compound is said to elute when it emerges
from the outlet end of the chromatographic column into the detector.

lonization Potential (IP) - The energy level at which ionization of a

compound occurs. This is generally expressed as electron volts (eV).

Health and Safety Considerations

Health and safety considerations arc dependant on gite logistics, the
nature of the contaminated material, the chemical parameters to be
analyzed, and the type of gas chromatograph. The manufacturer's

instructions and the project Health and Safety plan should be consulted
for specific requirements. '

Standard laboratory safety practices should be followed when handling
chemicals and using equipment (e.g., syringes, compreased gas
cylinders). Appropriate personal protection should be worn when
necessary. If a mobile laboratory is used, the laboratory should be

adequately ventilated and properly equipped (e.g., fire extinguisher,
eyewash, gpill kit).

‘Quality Assurance Planning

The following items depend on site logistics, site-specific chemistry,
the nature of the contaminated media to be studied, and the objectives
of the study. Eack topic must be conmasidered and addressed in the
planning of the field program.

Basic Quality Assurance procedures for QC analyses are outlined in
Section 9.0.

4.1 Training

All field technicians performing gas chromatography must be
properly trained in the chromatographic principles employed, the
project data objectives, ssmple preparation procedures, health and
safety procedures and the project QA procedures.

4,2 GC Laboratory Environment

When specific concentration data are needed, non-portable GC
eguipaznt can be set up in a mobile laboratory. The mobile
laboratory may be inside a van or office trailer. Consequently,

ENSR Conﬁulting and Engineering
9899-999-030
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the space which will be available in vehicles at the site must be
carefully considered, as it may dictate the type of GC which will
be used to perform analyses. Unless mobility is critical to the
field program, it is preferable to establish the field laboratory
inside a building at the site, if one is available.

Laboratory type gas chromatographs, like other electronic
instrumentation, function best in a temperature=controlled
environment. The colder the ambient temperature, the longer it
takes for the instrument to warm up, and the slowver the ingtrument
response time. In addition, operational problems are encountered
more frequently at extremcly high or lov ambient temperaturegs. It
is therefore best to operate the instrument in an environment
which comes as closc to the range of S55°F - 80°F as possible. If
analyses are being performed in the back of a van, it may be
necessary to have the vehicle's heat or air conditioning on
continuously in order to maintain the air temperature. However,
the vehicle'’'s exhaust emissions must be vented avay from the
analytical activities, or severe background interference may be
experienced. For long-term projects conducted in the wvinter or
summer, it may be necessary to conduct analyses in a heated or
air-conditioned insulated trailer.

Yhen using laboratory instruments without a heated colum in a
field office, changes in ambient temperature will result in
changes in compound retention times. Therefore, the ambient
temperature should bz monitored, and precautions taken to minimize
fluctuations in the temperature of the operating environment. For
ingtance, the GC should not be placed near the door of the
vehicle, near the.heating unit, or near the air stream from an air
conditioner.

Calibration Standardg

The analysis of standards serves twvo purpoges egoential to
successful gas chromatography:

i) establishment of columm retention time windows for target
compounds to facilitate their identification; and
2) development of response factor data that can be used in

quzn¢ifying regponses observed during sample analyses.

ENSR Consulting and Engineering
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To achieve the first objective, standard mixes must contain
mweasurable quantities of all of the compounds to be identified.
Further, it must be remembered that slight changes in column
conditions (e.g., temperature, carrier gas flowrate) can produce
dramatic changes in retention times. Retention time standards

should be analyzed frequently if column conditions are not
constant.

The second objective requires that the concentrations of the
calibration standards be accurately knotm. For some detectors
(e.g., PID) reliable relative response information exists that can
be used to determine the response factor of ome compound from the
response factor of another. For cxample, if a GC/PID is being
used to measure benzene, toluenc and xylene, the calibration
standard should contain all three compounds, but only the -
concentration of benzene in the calibrant need be accurately
known. Recoponse factors for toluene and xylene can be derived
from the benzene response factor using experimentally proven
relative response data. This may be done only when reliable
relative response data exists.

Standards used in the field should be:

- of the same medium (matrix) as the samples
- in & range of concentrations, such that one standard has
. approximately the same concentration as is expected in

samples, and one standard is just above the expected limit
" of detection. At least one additional standard having a
concentration between the other two should be included to
monitor linearity.

Vhen orly relative concentration data are needed, such as when
performing so0il gas sampling, pre-packaged standards may be used.-
Another approach is to add a movm aliquot of a compound of
interest (or the actual product being sought in the so0il) to a
Tedlar bag filled with carrier gas.

Equipment
Instruments
There are numerous gas chromatographs on the market; the choice of

instrusent will depend on the anaiytes of interest, field
conditicns, sad space limitations. Instruments not available

. ENSR Consulting and Engineering
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within ENSR may be leased from outside wendors. Adequate plamuing
is required in order to be certain that the desired ingtrument
will be available when necded. Portable and transportable gas
chromatographs are available with a vide variety of options.

Qvens

Analyses can be run on a heated colum by using either an
isothermal or temperature-programmable oven. Heated columns will
shorten analysis time; and since the temperature is held constant,
a8 heated column will help to eliminate the changes in retention
times associated with changing ambient air and columm

temperature. For certain analygseg, such as a mixture of PCBs, it
is advantageous to use temperature programming during the course
of an analysis to decrease the retention time of slow—eluting
compounds (e.g., Aroclor 1260).

Quiput

Output from the gas chromatograph can go to either a strip chart
recorder or an integrator, either of which may be integral to or
scparate from the instrument. An integrator offers the advantage
of more accurate peak quantitation and the ability to store
calibration data. Usec of a strip chart recorder necessitates
manual measurement of peak heights and retention times, which can
be ‘time consuming. In the case of the Photovac Model 10S50, an
onboard integrator outputs integrated peak heights in umits of
millivolts per second.

Input

Sampleg can be introduced into a GC via manual injection with a
syringe (for ome type of headspace analysis), or through automated
sampling devices such ac a pump (for air or soil gas sampling) or
an auto sampler (for liquid samples in quantity). The device used
vill depend on the type of analysis being performed.

Columms

A packed column congists of a tube packed with an inert solid
material supporting a thin film of nonvolatile liquid. Packed
columns vary according to their length, diameter, and packing
material. Packed colums may be made of teflon, stainless steel,
or glass, gemerally have an outer diameter of 1/4 or 1/8 inch, and

ENSR Consulting and Engineering
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are usually about 4 to 6 feet in length. Packed columms may be
used for either ambient or high temperaturec amalyses; a stainless
steel or glass columm must be used when the column will be heated.

Capillary columns are composed of fused silica or borosilicate
glasz, vary in length from 15 to 30 meters, and vary in inner

- diameter from 0.25 mm to 0.75 wmm. Capillary columms are generally

used in conjunction with an oven. Capillary columms do not
contain a packing material, but rather a thin film or coating on
the inner wall vwhich acts similarly to retain compounds in the
column. Capillary columns yield sharper peaks and better
resolution than paclked columns. They are used when it .is
necessary to attain high resolution of a mixture of different
compounds ,

It is difficult to predict wvhich type of column will yield a
faster analysis time. Analysis timc depends on the length and
temperature of the column, the flow rate of the carrier gas, and
the density of the packing material.

The reader should refer to a catalogue of chromatography supplies
(e.g., Supelco), or the specific operating guidelines for the
instrument being used, in order to determine which type of column

~ would be —ogt suited to a given application.

Detectors

The choice of detector for a given instrument depends on the
enalytes of interest. Photoionization detectors (PID) are used
for analysis of volatile organics, particularly aromatics. Flame
ionization detectors (FID) are used for analysis of a wide variety
of volatile and semi-volatile organic compounds. Electron capture
detectors (ECD) are used for the analysis of halogenated
compounds, particularly PCBs, pesticides, and chlorinated
solvents. The type of detector desired is likely to be the main
factor in determinimg instrument choice, as many portable field
GCs do not have interchangeable detectors.

The Photovac 10S50 model portable GC is controlled by an onboard
computer, programmable by the instrument operator. It is critical’
to assure that the progras beimg used is compatible with the
objectiven of the samplimg effort.

ENSR Consulting and Engineering
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5.0 Responsibilities

6.0

The project manager is responaible for:

o organizing all of the instrumentationm, supplies, and instruction
menuale necessary to conduct analyses in the fields
o ensuring that all personnel scheduled to perform field analyses

have been properly trained in sample preparation, instrument
operation, and quality assurance procedures;
o maintaining proper records of all field screening data generated:

o ensuring that equipment and procedures are applied in &
technically valid manner.

The field technician is responsible for:

o proper operation and calibration of instrumentation in accordance
with equipment manusls and the project work plan:
o complete and accurate documentation of field activities, including

sampling methods, instrument calibratioms, and analysis resuits.

The equipment coordinator is respomsible for:

0 Storage of equipment in a limited access area;

o Igsuance of equipment to project personnel;

o Maintenance of equipment in accordance with the manufacturer's
recommended schedule and procedures; '

o] Documentation of equipment repairs, preventive maintenance, and
use.

Applications

Common applications of field screening using portable gas
chromatographs arc air monitoring, soil gas monitoring, and screening
of soil and water samples. Headspace analysis can be used during
drilling of monitoring wells to obtain information about the vertical
distribution of contaminants. Analysis of ambient, or breathing zome
air samples can be used to momitor the gafety of personnel in a work
area. Screening of volatiles in goil i3 of use during soil excavation,
as it provides an omsite determination of whem the ‘excavation has
reached am acceptable levei of contamination (contaminant
concentration). In some casen it is also practical to use similar
methods in co<binatios with gimple extraction procedures to screen for
certaier semi-volatile cowpowmds (eg., PCBs).

ENSR Consulting and Engineering
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Soil gas sampling can be accomplished using a specially designed vapor

. probe which is manually inserted into the soil. This technique is

useful in cases where heavy equipment used to conduct soil borings
would not be appropriate. This type of field screening is useful for
determining the relative contaminant concentrations (nmondetectable,
lov, medium, high) at sites. This is a cogt—effective approach to

collecting data for detecting volatile contamination and for directing
s80il boring locations.

Field screening data are best used to determine the presence or absence
of detectable quantities of certain materials, and to develop general
information about their distribution at a site. Limitations inherent
in field screening techniques include the following:

o This method does not provide definite identification of specific
constituents (compound-specific data).

o] Generally, only qualitative or semi-quantitative screening data
can be obtained. Preparation and analysis of accurate standards
can be difficult under field conditions. :

Sample concentrations obtained through field screening with a portable

‘gas chromatograph usually must be considered approximate, as they may

vary dramatically from the "true" sample concentrationm, particularly
near the detection limit.

If the gas chromatograph is equipped with an oven that controls colum

temperature, quamtitative data cam be obtained through careful
calibration with certified standards. -

Required Materials

The folloving list identifies the type of equipment and supplies which
may be necessary to use gas chromatography in the field. Exact
equipment needs will be project-specific and will be detailed in the
technical instructions for cach type of analysis and in the '

project-specific work plan. This will be particularly true for mobile
laboratories.

o] Portable gas chrowatograph
o flovmeter

o carrier gas, with <0.1 ppm total hydrocarbons (usually in
compreased gas cylinders) '
o 2-stage wegulator, oxr £ill tuwbe

ENSR Consulting and Engineering
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8.0 Procedures

syringes (liquid and gas-tight with side-port needles)
VOA vials for headspace analysis

pre-prepared standards (air, headspace, or liquid)
notebook for chromatograms

thermometer (0-100°C)

external battery for GC

Tedlar bags

soil gas probe and comnective Teflom tubing

8.1 Preparation of Standards

8.1.1 Air Standards

It is necessary to use an air standard when analyzing air
samples or performing soil gas surveys. Air standards can
either be made up by the GC operator, or purchased in
pre-made calibrant gas canisters from a manufacturer.
Pre-made calibrants in compressed gas cylinders are
desirable, but often cannot be obtained for the appropriate
compound(s) in the desired concentrations. It is often
necessary to prepare calibrants in the field.

The technique of making air standards requires the use of a
Tedlar gas-tight bag, a liquid syringe, a supply of
high-purity coopressed air (ultra-zero air), a flowmeter, a
calculator, and a supply of the volatile organic compound
of interest. This method is only feagible for standards
containing volatile organic solvents, as the liquid must
completely volatilize once it is injected into the bag.

Using this method, the Tedlar bag (or equivalent container
from which samples can be taken with a syringe) is filled
vith a known quantity of high-purity air. To meagure the -
quantity, the air should be fed from the compressed gas
cylinder or pump through a flowvmeter (e.g., dry gas meter),
then through a charcoal column and into the bag. A dry gas
meter will provide a direct volume meagurcment and does not
require pover. A knowm volume of cleam air can also be
obtained by using a calibrated battery—operated
conptant—flov puwp (e.g., a personal sampling pump) to pump
air through & charcoal colu=n and into the Tedlar bag.
Here, the volume is measured by pwmping a¢ a known flowrate
for a known time interval, measured with a stopwatch. A
third option is to use a calibrated critical orifice

ENSR Consulting and Engineering
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betveen the compressed gas cylinder regulator and the
Tedlar bag. As long as sufficient pregsure drop across the
critical orifice is maintained throughout, the orifice's
calibrated flovrate and the time interval (measured by
stopvatch) will dictate the knowm volume.

A known quantity of the compound of interest is then
injected into the bag and alloved to volatilize. The
desired volume of standard is them withdrawm from the
sampling port in the bag using a gas-tight syringe, and
injected into the GC; or by oonnecting the bag directly to
. the calibrant intake on the GC (Photovac) with teflon
tubing. ' .

The problem with making standards in this manner is that it
is difficult to ensure the standard concentration

accuracy. The gas-tight bags may leak, or may be permeable
to some gas constituents, and therefore may degrade with
time. It is prudent to make up a fresh standard each day,
and even 80, a change in standard concentration may be
noticed through the course of a day. In addition to
inaccuracies due to the leaks and permeabilities, the
actual amount of liquid solvent injected into the bag may
vary due to a small amount of evaporation from the syringe
needle before it is injected into the bag, or incomplete
delivery of the solvent from the syringe.

The equation used to calculate the volume of a liquid
standard that must be injected into a tedlar bag to produce

the desired concentration gas standard is expressed as the
following:

TxMxV 3*
—_—— 8 -
Io D x vm x 10
1
vhere: I = the required injection volume in ul
T o the target concentration in ppm
M = the molecular weight in g/mol
Vg = the systeao (tedlar bag) volume in L
D = the demsity of the liquid compound in g/ml
Vm = the colar volime L/mol
1

vgee figure 2 for derivation of calculation

ENSR Consulting and Engineering
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Note 1: The molar volume must be corrected for temperature
and pressure using the Ideal Gas Law, PVoRT.
For example, the molar volume of any gas at 25°C
and 1 atm (STP) is:

Ve gz

vhere: V

H

volume L/mole

universal gas constant =
(0.08206 liter atm/mol k)
pressure o atm

temperature degrees Kelvin

-]
1]

- v
o a

24.47 L/mole

The following is an example calculation to determine the
volume of liquid trichloroethylene (TCE) that must be

injected to produce a concentration of 25 ppm in a 10-L
Tedlar bag.

Density of TCE = 1.4642 g/mL .
Molecular weight of TCE = 131 g/mol
Temperature o 25°C

Pressure = 1 atm

Target concentration = 25 ppm
Tedlar bag.volume = 10 L

S £25) x (031) x (10) -3 _
I = (1.0602) = (26.47) = 10 0.91 puL

Therefore the injection volume necessary to prepare 10

liters of a 25 ppm standard of TCE at 25°C and 1 atm would
be 0.91 uL.

Headspace Standards
Aqueous headspace standards must be used when conducting

headspace analysis on water or soil. Headspace analysis
can only be used wvhen analyzing for volatile organics,

ENSR Consulting and Engineering
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since these are the only compounds which will volatilize

into the headspace in sufficient quantity for analysis at
ambient conditions.

Aqueous headspace standards are @ade by mixing a known
quantity of solvent(s) into a known quantity of deionized
vater or muffled soil. A 40-ml VOA vial is then filled
vith this standard, and using a plastic syringe, 10 ml of
the liquid is withdravm to create a 10 ml (25Z) headspace
in the vial. The vial should then be shaken for one minute
prior to use as a calibrant to drive the volatiles into the
headspace. Headspace standards are typically used in -
conjunction with goil sampling headspace analysis.

8.1.3 Liquid Standards (Solvent Extracts)

Liquid standards are made by mixing a knowm quantity of the
compounds of interest in the appropriate organic solvent to
simulate a solvent extract. This type of standard is used
'in semi-volatile organics analyses, because it is a solvent
extract (compounds of interest dissolved in solvent) that
is injected into the GC to analyze these samples. This
kind of analysis should never be attempted with a Photovac

10S series GC, but can be performed with a Foxboro OVA in
GC mode.

8.2 Instrument Calibration

At a minimum, standards should be analyzed at the beginning and
end of each day of amalysis. When specific concentrations are
sought standards should alsgo be analyzed every 2-3 hours over the
course of the day, to check ingtrument response and determine if
retention times have drifted. Samples should be quantitated using
the standard vhich was run closest in time to the sample. The
frequency of analysis of standards should be increased if .

instability is observed in the colim or detector due to varying
environmental conditions.

Yhen quamtitative (j.e., specific conceatration) results are
degired; it is necessary to calibrate the instrument with a range
of standard concentrations, in order to check the linearity of the
ipstrument recpoase. If the instrument response is not linear,
(d.e., incremging stamdard concentrations do not produce a

ENSR Consulting and Engineering
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proportionate increase in peak height) then samples should de
quantitated using the response factor derived from the standard
vwhich is closest in concentration to the sample.

Duplicate injections of the standard should be made at the
beginning of each day to check for reproducibility. Standard
chromatograms should have duplicate peak heights (or areas, when
an integrator is used) within 20% of each other and retentiom
timea within 5% of each other. If this stability goal is not
achieved, causes of the inatability, such as room temperature

fluctuations or instrument malfunctions should be found and
corrected.

For accurate sample quantitation, it is important that standards,
samples, and blanks be run with the same instrument parameters;
therefore, standards should be rerun each time an instrument

parameter (e.g., colum or detector temperature, event settings,
etc.) is changed.

Sample Analysis

Sample analysis methods vary according to the sample matrix and
the requirements of the projects. Detailed procedures are
deacribed in the technical instructions for cach type of analysis
and in the project-specific work plan.

9.0 Quality Control Checks and Acceptance Criteria

Blanks

Blanks arc run as a quality control measure, in order to show that
any contamination detected in a sample is truly native to the
sample and has not beem introduced by the operator (via a dirty
syringe or contaminated solvents) or the instrument (via
contaminated inlet lines).

o Syripre Blanks are used when air or hcadspace samples arc
being introduced into the instrument via manual injection.
A knovn quantity of the ambient air is injected into the
instrument, using the same syringe as was used for the
semples. Alternatively, syringe blanks may be obtained by
. withdraving air from an empty pre-cleaned VOA vial or other
supply of clean air if the ambient air is suspected of

ENSR Consulting and Engineering
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contamination. Syringe blanks should be run at the
beginning of each day and after every contaminated sample,
in order to insure that no contaminants remain in the
syringe before the next sample is run. Chromatograms for
blanks should be void of any peaks. If peaks appear in the
blank chromatogram, the ayringe should be flushed out a few
times with clean air and the blank injection repeated. 1If
the problem is then not rectified, the sycringe should be
cleaned or a nmev syringe used. In the latter case, use of
a newv gyringe should begin with a syringe blank.

o Alx Blanks are used for ambient air monitoring and for soil
gas sampling. Air blanks may consist of ambient air or
hydrocarbon-free air. Air blankg should be run before each

soil gas sample to ensure the sampling train and instrument
are clean.

o Reagent Blanks (or solvent blanks) are used when solvent
extracts are analyzed, as in the case of PCBs or other
semi-volatile compounds. A reagent or solvent blank is
simply an injection of "clean"” solvent to ensure that
contaminants are not present as impurities in the solvent
being used for extractioms. Obviously any contamination
introduced via the syringe or any other transfer vehicle
will also be detected by a solvent blank. As in the case
of syringe blanks, the blank chromstogram should be free of
peaks other than the solvent peak itself.

9.2 Field Duplicates

A duplicate (repeat) analysis of at least one contaminated sample
(i.e.; a sample that contains measurable quantities of target
compounds) should be performed cach day to monitor and assure the
precision of the analytical method.

In addition, it is prudent to perform replibate'injections of a
sample containing measureable quantities over a period of time to
detect degradation of samplec over tice. This isg essential if

significamt time may elapse between collection and analysis of
samples.

ENSR Consulting and Engineering
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10.0 Documentation

The chromatograms for a group of sawples should be labeled at the
beginning of the day with the folloving informatiom:

site name

project number

date analyzed

analyst name

ingtrument

column used

carrier gas specifications

carrier gas flowrate

column temperature setting (if controlled)
chart speed (cm/hr)

chart input (V)

program used (Photovac 10S50)

map or sketch showing sampling points

OCOO0O0OO0OO0D0OD0OD0OD0O0D0ODOOO

Each individual chromatogram during the course of the day should be
labeled with the following information:

sample identification or number
gain or attenuation

injection volume (uL)

time of injection

ambient temperature during analysis
flovmeter readings

Peaks in the sample chromatogram should be labeled if they can be

tentatively identified based on comparison with a known reference
standard.

Chromatograms should be pasted or taped to the Field Record Log

(Figure 1) in a bound notebook. The table of contents in this notebook
should congist of a sample sequence log, wvhich lists each sample
analyzed (by ID no.) and the date and time of each analysis. An
additional column can be used for remarks on any notable properties of
the samples (e.g., color, odor, etec). S

In addition to the chromatogram notebook, a field logbook must be

maintained that documents the chronology of daily events. Information
that should be recorded in the logbook includes the instrument

ENSR Consulting and Engineering
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operator's name; any problems with instrumentation, with explanation of
corrective actions; any changes in ambient temperature or the working
environment (wvhether inside or outside); any circumstances of sample
collection that might affect the meaning or interpretation of the data;
howv standards were prepared and analyzed; and any calculations of

sample or standard concentrations. Each page in the logbook should be
dated and signed by the person making the entry.

11.0 Troubleshooting
The reader should refér to the troubleshooting guide that may be
obtained from Supelco.

ENSR Consulting and Engineering
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DERIVATION OF STANDARD CALCULATION
|

Figure 2

. |
Density of TCE o 1.4642 g/mL
Molecular weight of TCE = 131 g/mol
Target concentration = 25 ppm

Tedlar bag volume = 10 L
|

|
[

-5
25 ppm =‘2§_HL_IQE = 22610 7 1 TCF

L air L air

Therefore, at 25 ppm TC}9 the total volume of TCE gas in the 10 L bag will
be: |

- =4
2.5x10° LTCE 10 _ 2.5 x 10~ L 7cE
L air 10 10 L air

Then the volume of liquid TCE that will occupy 2.4 x 10=% liters as a gas
must be computed using the ideal gas law, which states that in a standard

atmosphere at 25°C and 1 atm, one mole of gas occupies 24.47 liters. Thus,
the number of moles of TCE in 2.5 x 10~% liters is:

2.5 x 10 L TCE x ézmﬁ%g = 1.02 x 10~ moles

Since the density and molecular weight of liquid TCE are known to be 1.46

g/mL and 131 g/mole, respectively, the volume of liquid TCE that must be
injected into the Tedlar bag is:

=5 131 g/mol _ %
1.02 x 10, coles x 1.56 giml = 9.1 x 10 mL

0.91 ulL

Therefore a 0.91 pL injection of TCE in a 10 L Tedlar bag will result in a
TCE concentration of 25 ppm.

22413 9899-999-030 ENSR Consulting and Engineering
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1.0 General Applicability

This SOP describes the methods to be used for the decontaminization of all field
equipment which becomes potentially comtaminated during a sample collection
tagk. The equipment may include split spoons, bailers, trowsls, shovels, haad
augors, OF any othpe type of equipmont used during field activities.

Decontamination is performed as a quality assurance measure and a safety
precaution. It provents cross-contamination betwoen samples and also helps to
mointain & clean working eanvironment for the safety of all field personnel
involved, including the environment.

Decontamination is!mainly achieved by rinsing with liquids which include: soap
and/or detergont solutions, tap water, deionized water, and methanol. Equipmant
#ill be allowod toiair dey after being cleaned or may be viped dry with chemical
free cloths or paper towels if immediate re-use is noeded.

The frequency of equipmoant use, dictateg that most decontamination be
accomplished at each sampling site betwoen collection points. UYaste products
produced by the docontamination procedures sueh as wagte liquids, solids, rags,
gloves, etec. will bo collected and disposed of proporly based on the nature of
contamination. All cleocming materials aad wastes should be stored in a coateal
location so as to maintain coantrol ovoe tho quantity of materials used and/or
produced throughou? tho study. ‘

2.0 Rosponsgibilitien

It is tho primary éesponaibility of the site oporations manager to assuce that
the propor docontamination procedures are followed end that all waste materials
produced by docont@aination are proporly stored and dispoced of.

It is the rooponsibility of tho project safety officer to draft and enforce
safety moasuros which provide the bogt protectiom for all porsoas involved
directly with sampling and/or docontaminantiosm.

It is tho rooponsibility of any subecomtractors (i.o0., deillinglconttactO?s) to
follow tho propor, dosignated decontomination procodures that are stated in
thoir contraets and outlined in the Project Hoalth and Safety Plan.

1

It is tho E@oponﬂibility of all persomnel involved with sample collsction or
decontamination to anintain a clean working environmont and to ensure that any
contaminaats ago noF nogligeatly introduced to the savironmoat. :

0894J
|

| _
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3.0 'SuppOtting Haterials

0 cleaning liquids:

soap and/or detergent solutiong,
water, mothanol

tap weter, deionized

o] personal saf;ty gear (defined in Project Health and Safety Plan)
o chemical-fros paper towolg |

o] disposable gioves

o uaate,storagelcontainers: drums, bozes, plastic bags

o cleaning contﬁine?s: plastic buckets, galvanized stesel pans

o) cleaning brus?es

4.0 Methods or Protocoi for Decontamination

4.1 Geaeral P?ocadur@s

4.1.1 Tho exteat of knowm contamination will determine to what extent the
oquipmont necds to be decontaminnted. If the exteat of
contamination caanot be readily determined, cleaning should be done
according to the assumption that tho equipment ig highly

contaminated until enough data agg available to allow aggessmont of
tho actual level of contamination.

4,1.2 Adequat& supplies of all mate
ineludog all rinsing liquids
Soction/3.0.

rials must bo kept on hand. Thig
and other materials listed in

4.1.3 The standaed procedures listed in the £
considered tho procadurs for full field decontamination. If
differont or mors elaborate procoduros acre required for a specific
pProject, thoy will be spolled out in tho PrFoject work plan. Such
variations in decontamination Ay ineludo following all, just part,
of an expanded 8copo of the decontamination procedure statsd herein.

ollowing section can be

4.2 Standapd Procaduros

4.2.1 Remove aﬁy solid particles from the e
brushing and thea rinsing with availa
step is performed to remova

quipment og material by

ble tap water. This initial
8ross contamination.

‘ 0894J |
ENVIRONMENTAL RESEARCH & TECHNOLOGY. INC.
1284b (12/78) ‘
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4.2.2 Yash equipment sampler with the soap or detergent solution.
1

4.2.3 Rinse with tap water - ‘ ~

4.2.4 Riase Lith doionized water

4.2.5 Rinse with moethanol

4.2.6 Ropeat, entire procedure or any parts of the procedure if necessary
4.2.7 Allow ihe equipment or material to air dry before re-using
4.2.8 Digpose of any soiled materials in the designated disposal container
5.0 Specific Decontamination Procedures
5.1 Submersible P&mp

5.1.1 Applicability

|
This procedure will be used to docontaminnte submersible pumps
botwoon ground-water sampls collectionm points and at the ead of each
day of ugo.
5.1.2 Hateei&la
o plastic-nalgene upright cylinder
o S-lQ gallon plastic wates storage coatainers
o mot@anol and digpoasoe bottle

0 doionized water and disponser bottle

o choéical froo papor towols

5.1.3.1 During docontamination the submersible pump will be placed
; o8 o cleaa surfaco of held away from ground.

5.1.3.21 tYhon removing the submorsible pump from each well the power
~ cord and dischargo limo will bo wipod dry using
chomical-froo disposable towels.

| .
5.1.3.3 Cleaa the upright plastic-nalgene cylinder with first a
mothanol and then a doionized watep rinse, wiping the free
liquids efter each.

0894J
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l 5.1.3.4 Reverse pump backwashing ell removable residual water
pregsent in the pump tubing. The pump should be shut off as
soon as intermittent flow is observed from the reverse
' discharge.
' 5.1.3.ES Rinse the stainless steel submersible dowm hole pump
' ‘ gsection with a liberal application of methanol and wipe dry.
5.1.3.6 Place the submorsible pump section upright in the cylinder
3 and f£ill the cylinder with tap water, adding 50-100 ml of
mothanol for every one liter of water.
5.1.3.7 Activate the pump in the forward mode withdrawing water
l ©  from the cylinder.
5.1.3.8 Continue pumping until the wataer in the cylinder is pumped
dovm and air is drawm through the pump. At this time air
pockets will be observed in the discharge line. Shut off
, the pump immediately.
' 5.1.3.§ Remove the pump from the cylinder and Place the pump in the
. roverse mode allowing that all removable water be
© dischapged oa to the ground surface as discussed in Step ¢
n 5.1.3.10 Using the watsr remaining in the cylinder, rinse the sealed
portion of tho power chord and discharge tube by pouring
l tho water carefully over the coiled lines.
5.1.3.11 Yhen reaching the next monitoring well place the pump in
. tho well casing and wipe dry both the power and discharge
l lines with a clean papor towol as the pump is loweraed.
' 5.1.4 Quality Assurancoe
l To assure that docontamination is complete, fisld blank samples
shall be collected using the cleacned submersible pump. These field
l blanks will bo subsequently analyzed for the parameters of interest
with respoct to tho ground watee.
The pfoéedum for collecting the field blanks will comprise using
' the pump to withdraw the tap watoer usad for decontamination, from
the plastic cylinder to sample coamtainecs. This field blank sample
collection procedure shall only be peeformed after the materials to
' be used have been decontaminated. ’
" 0894J 5
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Applicability

This Standard Operating Procedure (SOP) is concerned with procedures
associated with the packaging and shipment of samples. Two general
categories of samples exist: environmental samples consisting of air,
water and soil; and waste samples which include non-hazardous solid
wastes and hazardous wastes as defined by 40 CFR Part 261.

Responsibilit;es

It is the responsibility of the project manager to assure that the
proper packaging and shipping techniques are utilized for each
projecL. The site operations manager shall be responsible for tha
enaclment and completion of the packaging and shipping requiremsnts
outlined in the project specific sampling plan. The site operations
manager shall be responsible to research, identify and follow all
applicable U.S. Department of Transportation (DOT) regulations
regarding shipment of materials classified ag waste.

General Method

The objective of sample packaging and shipping protocol is to identify
standard procedures which will minimize the potential for sampla
spillage or leakage and maintain field sampling program compliance with
U.S. EPA and U.S. DOT regulations.

The extent and nature of sample containerization will be governed by
the Lype of sample, and the most reasonable projection of the sample's
hazardous nature and comstituents. The EPA regulations (40 CFR Section
261.4(d)) specify that samples of solid vaste, water, soil or air,
collected for the sole purpose of testing, are exempt from tegulation
under Lhe Resource Conservation and Recovery Act (RCRA) when all of the
following conditions are applicable:

A. Samples aéa being transported to a laboratory for analysis;

B. Samples are being transported to the collector from the laboratory
after analysis;

c. Semples are being stored (1) by the collector prior to shipment
for analyses, (2) by the analytical laboratory prior to analyses,
(3) by the analytical laboratory after testing but prior to return
of sample to the collector or pending the conclusion of a court
case. !

Qualification for categories A and B above require that sample
collectors comply with U.S. DOT and U.S. Postal Service (USPS)
regulations or .comply with the following items if U.S. DOT and USPS
regulalions are found not to apply:

i
i
ERT
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The following information must accompany all samples and will be
entered on a sample specific basis on chain of custody records:

o

0

o

sample cbllectoc's name, mailing address and telephone number,

analytic?l laboratory's name, mailing address and telephone number,
quantily of sample,

!

date of shipment,

descript%on of sample, and

in addition, §ll samples must be packaged so that they do not leal,
spill or vaporize.

General Hethods

4,

1

\
Place plastic bubble wrap matting over the base and bottom corners
of each cooler or shipping container as needed to manifest each
sample.

|
Obtain a chain of custody record as shown in Figure 1 and enter
all the appropriate information as discussed in Section 3.0 of
this SOP.' Chain of custody records will include complete
information for each sample. One or more chain of custody records

shall be completed for each cooler or shipping container as needed
to manifest each sample.

Wrap each sample bottle individually and place standing upright on
the base of the appropriate cooler, taking care to leave room for
some packing material and ice or equivalent. Rubber bands or tape

should be usad to secure wTapping, completely around each sample
bottle.

Place additional bubble wrap and/or styrofoam pellet packing

material throughout the voids between sample containers within
each cooler.

Place ice or cold packs in heavy duty zip-lock type plastic bags,
close the bags, and distribute such packages over the top of the
samples. .

Add additional bubble wrap/styrofoam pellets or other packing
materials ﬁo fill the balance of the cooler or container.

Obtain two‘pieces of chain of custody tape as shoem in Figure 2
and enter Lhe custody. tape numbers in the appropriate place on the
chain of cPstody form. Sign and date the chain of custody tape.

ERT
696 V%rginia Road, Concord, Massachusetts 01742
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4.8 To complete the chain of custody form enter the type of analysis

4,

4,

4.

4

.10

11

12

.13

.14

required for each sample, by container, under the "ANAT.YSES"
section. Under the specific analysis enter the quantity/volums of
sample collected for each corresponding analysis.

If shipping the samples where travel by air or other public
transportation is to be undertaken, sign the chain of custody
record thereby relinquishing custody of the samples.
Relinquishing custody should only be performed when directly
transmitting custody to a receiving party or when trhnsmitting to
a shipper for subsequent receipt by the analytical laboratory.
Shippers should not be asked to sign chain of custody records.

Remove Lhe last copy from the chain of custody record and retain
with other field notes. Place the original and remaining copies
in a zip-lock type plastic bag and place the bag on the top of the
contents within the cooler or shipping container.

Close the top or lid of the cooler or shipping container and with
another person rotate/shaks tha container to verify that the
contents are packed so that they do not move. Improve the
packaging if needed and reclose.

then transporting samples by automobile to thae laboratory, and
where periodic changes of ice are required, the cooler should only
be temporarily closed so that reopening is simple. 1In these
cases, chain of custody will ba maintained by the person
transporting the sample and chain of custody tape need not be
used. If the cooler is to be left unattended, then chain of
custody procedures should be enacted.

Place the chain of custody tape at two different locations on the
cooler or container 1lid and overlap with transparent packaging
tape. For coolers with hinged covers, if the hinges are attached
with serews, chain of custody tape should also be used on the
hings side.

Packaging tape should be placed entirely around the sample
shipment containers. A minimum of one to two full wraps of
packaging taps will be placed at at least two places on the
cooler. shake the cooler again to verify that the sample
containers are well packed.

If shipment is required, transport the cooler to an overnight
express package terminal or acrrange for pickup. Obtain copies of
all shipment records as provided by the shipper.

If the samples are to travel asg luggage, check with regular
baggags.
ERT
696 Virginia Road, Concord, Massachusetts 01742
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Title:

STALIDARD OPERATING PROCEDURE Page: 4 of 6

Date: 3rd Qtr. 1986

Packaging and Shipment of Samples ¥umber: 7510

Revision: 1

4.15 Upon receipt of the samples, the analytical laboratory will open

the cooler or shipping container and will sign "received by
laboratory” on each chain of custody form. The laboratory will
verify that the chain of custody tape has not been broken
previously and that the chain of custody tape number corresponds
with the number on the chain of custody record. The analytical
laboratory will then forward the back copy of the chain of custody

rtecord to the sample collector to indicate that sample transmittal
is complete.

5.0 Documentation

0908J

As discussed in Section 4.0 the documentation f
packaging and shipping will consist of chain of custody records and

shipper's records. TIn addition a description of sample packaging
procedures will be written in the field log book.

will be retained in the project files following project completion.

or supporting the sample

All documentation

_ ERT
696 Virginia Road, Concord, Massachusetts 01742
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This Edvironmental Assessment Sampling and Analysis Report was
1

EXECUTIVE SUMMARY

prepared by ENSR Consulting and Engineering for Amoco Chemical
Company.E\The purpose of this investigation was to characterize the
nature and extent of volatile organic compounds (VOCs) in soils in
Tank Area 1 and Tank Area 2 at the Amoco polystyrene facility at
1225 West 196th Street, Torrance, California.

Between June 28 through June 30, 1989 ENSR personnel conducted a
field investigation. Fourteen soil borings were drilled to 16.5
to 21.5 feet depths in the two target areas. Two samples from each
boring were analyzed for VOCs using EPA Method 8240.

The test areas are underlain by very fine-textured sandy materials
with varying proportions of silt and clay. Uppermost free
groundwater occurs at a depth of about 70 feet below ground surface
and was not encountered during this study.

Field screening of soil sample materials revealed the presence of
VOC vapors in varying concentrations at all fourteen boring

locations. This findings suggests that site soils may be amenable
to vapor extraction remediation.

Laboratory tests of soil samples indicate detectable concentrations
of styrene, ethylbenzene, toluene, trichloroethene (TCE), and/or
perchloroethene (PCE) at nine boring locations.

The highest concentrations of VOCs were detected in Tank Area 1,
containing up to 330,000 ppb of sytrene, 65,000 ppb of
ethylbenzene, 1100 ppb of toluene, 46,000 ppb of TCE, and 2400 ppb
of PCE. In general, soil contamination is localized laterally and
diminishes substantially with depth. Bottom of contamination was
determined to be less than 20 feet, except at Boring B-13 at Tank

Area 2 and boring B-9 at Tank Area 1 where the bottom of
contamination was not determined.
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1. INTRODUCTION

1.1 Purpose

Site assessment activities were performed for the purpose of
characterizing soil contamination revealed during a prior
environmental testing program at the Amoco Chemical Company
polystyrene facility in Torrance, California. Specifically, the
current investigation focused on delineating the nature and extent
of contamination by styrene, ethylbenzene, perchloroethene, and
potentially other volatile organic compounds (VOCs) in shallow
soils in two above-ground styrene storage tank areas. This
information is required for planning possible soil remediation and

construction improvement activities in the storage tank areas.

1.2 Scope of Work

This investigation was conducted by ENSR Consulting and Engineering
in June and July of 1989. Field work included drilling and
geologic logging of fourteen (14) soil test borings to
approximately 20 foot depths, collection of soil samples at 5-foot
depth intervals in each boring, field testing for VOC vapors in the
soils, selection of samples for laboratory analysis, and docu-
mentation and shipment of samples. Laboratory activities involved
chemical analysis of selected soil samples for previously
identified volatile organic compounds. Office work involved
analysis and interpretation of field and laboratory results with
estimates of the volume and configuration of the affected soil mass
and possible remedial options. All activities were performed in

accordance with a project-specific sampling and analysis plan
(ref. 1).

This investigation is limited to shallow soils in the immediate
vicinity of above-ground storage tanks in the two onsite storage

tank areas and is concerned exclusively with soil contamination by



' volatile organic compounds. Deep soil and groundwater conditions
(0 were not tested, and the occurrence of chemical substances other

than volatile organic compounds was not addressed.

1
i
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2. BACKGROUND

2.1 Site Description

Amoco Chemical Company operates a polystyrene manufacturing
facility located at 1225 West 196th Street in Torrance, California.
The plant location is shown on Figure 1, Site Location Map. Plant
operations consist of formulating polystyrene product using styrene
as a process raw material. Raw styrene is bulk-stored in two
above-ground storage tank areas designated Tank Area 1 and Tank
Area 2, as depicted on Figure 2, Site Plan.

2.2 Previous Investigations

Previous environmental studies (ref. 2, 3) revealed the presence
of styrene, ethylbenzene, and perchloroethene (PCE) in Tank Area
1 and Tank Area 2 soils and the apparent absence of groundwater
contamination. These prior studies consisted of laboratory analysis
of four shallow soil samples, collected in various areas
immediately surrounding the styrene storage tanks, and installation
of six monitoring wells with laboratory testing of groundwater
samples. Results of the soil tests indicate that several volatile
organic compounds (VOCs) occur in varying concentrations in shallow
soils at both tank areas, and that the highest VOC concentrations
appear to occur in the shallowest samples. Previous test results
are summarized by tank area below. (The units of measurement in
the laboratory reports are converted from milligrams per kilogram
(mg/kg) and micrograms per kilogram (pg/kg) to parts per billion
(ppb)) .

Tank Area 1 Ethylbenzene: 720,000 ppb at one foot, 140,000 pPpb

at 2 feet, 47,000 ppb at 5 feet

Styrene: 100,000 ppb at one foot, 9,000 ppb at
5 feet
Tank Area 2 Ethylbenzene: 50,000 ppb at one foot
PCE: 4,000 ppb at one foot
3



- - 3 -

3. BSUBSURFACE INVESTIGATION

3.1 8o0il Boring and Sampling

During June 27-30, 1989, ENSR conducted a subsurface field
investigation at the Amoco Chemical Company facility in Torrance,
California. The investigation consisted of 14 soil borings, each
drilled to a depth of between approximately 16.5 to 21.5 feet, with
accompanied soil sampling at five-foot depth intervals. Aall boring
locations were previously determined and cleared for underground
obstructions with an Amoco representative. Boring locations are
depicted on Figures 3 and 4.

All soil borings were completed using a skid-mounted hollow-stem
auger specially designed for use in small or confined spaces
inaccessible to standard truck-mounted equipment. A six-inch
continuous flight solid-stem auger was used to complete the
borings. Soil samples were collected using a standard hammer-
driven 18-inch long, 2.5-inch diameter split-spoon sampler fitted
with three six-inchvlong brass sample tubes. Upon retrieval of the
sampler, representative soil materials were described for physical
characteristics and observable indications of contamination. Logs
of borings are presented in Appendix A. The lead sample tube from
the sampler was capped on both ends with Teflon tape under plastic
end caps. The sample caps were then secured with plastic tape and
identified with indelible ink. Each sample was labelled with
boring number, sample depth, sample analyses, and date and time
collected. The samples were then placed in a pre-cooled ice chest
and transported with documented chain-of-custody forms to a state-
certified laboratory for chemical analysis. Chain-of-custody
documentation is provided in Appendix B. Laboratory reports are
presented in Appendix C.

The drilling and sampling equipment was thoroughly decontaminated
between each use. The augers and drilling bit were steam cleaned

with a high pressure steam cleaner, and all associated waste water
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was confined in a cleaning basin. The sampling equipment was
decontaminated using a tap water rinse, a thorough scrubbing with
tap water and trisodium phosphate detergent, a second tap water
rinse, and a final rinse with distilled water.

Following the boring and sampling, the borings were backfilled with
a neat concrete cement grout to ground surface. All drill cuttings
were placed in sealed 55-gallon steel drums which were labelled and
stored onsite in an Amoco approved secure location.

3.2 Sample Selection and Laboratory Analysis

Collected sample materials were screened in the field as a basis
for selection for laboratory analysis. The screening method
consisted of ambient temperature headspace analysis of soil
materials by use of a portable gas chromatograph (GC) calibrated
to styrene, ethylbenzene, benzene, toluene, and xylene. Two
samples from each boring were selected for laboratory analysis of
volatile organic compounds by EPA Test Method 8240. Samples were
selected for laboratory analysis based on GC readings in an attempt
to define the bottom of suspected contamination. Detailed
methodology for headspace vapor measurements are presented in

Appendix D. Instrument gas chromatograms are provided in
Appendix E.



4. HYDROGEOLOGY

4.1 Regional

The Amoco facility is located in the Torrance Plain sub-unit of the
West Coast Groundwater Basin, which is part of the Los Angeles
Coastal Plain geomorphic province (ref. 4). Geologic materials
underlying the facility consist of approximately 1200 feet of
interbedded sands, gravels, silts, and clays of the Lakewood and
San Pedro Formations, which contain the majority of useable
regional groundwater resources. The Lakewood Formation occurs from
ground surface to a depth of about 200 feet in the site vicinity,
and is underlain by approximately 1,000 feet of the San Pedro
Formation. The San Pedro Formation is, in turn, underlain by an
undetermined thickness of the Pico Formation.

The principal aquifers underlying the site vicinity include the
Gage Aquifer at the base of the Lakewood Formation, and the Lynwood
and Silverado aquifers in the upper portions of the San Pedro
Formation. From available information (ref. 4,5,6), all three
aquifers are in a confined groundwater condition and have a
generally eastward flow direction.

A regional shallow perched or semi-perched groundwater system
occurs above the principal aquifers in an unconfined condition at
depths between about 10 feet to 80 feet throughout the Torrance

Plain (ref. 6). Flow direction in this system is -generally
eastward.

4.2 Local

Previous deep on-site drilling for purposes of groundwater
monitoring indicates the upper 90 feet of geologic materials
consist of varying proportions of interbedded clayey, silty, and
sandy strata (ref. 2). In general, the uppermost 20 to 30 feet are
predominantly silty and clayey deposits with minor sand. In most



of these borings, predominantly sandy strata were noted from about
60 feet to 90 feet. The intervening strata between about 30 to 60
feet were described variably from boring to boring as containing
either sandy, silty, or combinations of sandy and silty beds.
Bedding appears to be lenticular and generally discontinuous and
highly variable between these borings, such that correlation of
stratigraphy or particular strata is not apparent. A possible
exception is the occurrence of a shell bed or beds noted in three
of the deep borings at 40 to 50 feet depth.

The current study included drilling of 14 shallow test borings to
depths between 17.5 and 21.5 feet in exposed soils immediately
surrounding the styrene tanks in the two tank areas. Observations
of recovered sample materials generally confirmed the fine texture
of near-surface sediments noted during the previous drilling
program. While the ENSR boring logs indicate a somewhat coarser
texture of these materials (i.e. more sandy, less clayey) than
previously noted, the difference may be ascribed to differing field
logging methods. In any case, the shallow sediments at the facility
are consistently characterized as containing significant
proportions of silt and clay with varying sand content.

Groundwater underlying the facility occurs in a shallow perched or
semi-perched unconfined system, and in a system of deep confined
aquifers. Uppermost free groundwater of the shallow unconfined
system was noted during the previous drilling program to occur at
depths ranging from 69 to 73 below ground surface (ref. 2), in the
upper portion of the Lakewood Formation. Water levels in the deep
regional aquifers underlying the facility are at a depth of about
100 feet (ref. 5) which reflect the potentiometric surface of
confined groundwaters in the Gage Aquifer at the base of the

Lakewood Formation, and in the Lynwood and Silverado Aquifers in
the underlying San Pedro Formation.



S. ANALYTICAL RESULTS

5.1 Field Screening

Samples were collected at 5-foot depth intervals in all test
borings. Representative soil materials from each sampling interval
were field tested for organic vapor content as a means of assessing
potential contamination and selecting samples for laboratory
analysis. Organic vapors were analyzed for the specific chemical
species styrene, benzene, toluene, xylenes, and ethylbenzene with
a portable gas chromatograph calibrated to these compounds. The
methodology used 1is described in Appendix D. Instrument
chromatographs for all vapor analyses are presented in Appendix E.

Field soil vapor analyses are summarized on Table 1, Soil Vapor
Readings.

The most commonly detected vapors in the tested soil samples were
styrene and ethylbenzene, which were detected in varying
concentrations in most sample materials. This finding correlated
generally with the results of laboratory analyses of soil samples,
in that these compounds were also the most commonly detected in
the laboratory samples. However, a direct correlation between field
vapor and laboratory analyses is not apparent. For example, the
highest field vapor readings do not correspond directly with the
highest laboratory results for particular samples. In many cases,
laboratory results for a given compound or compounds were negative,
although the field vapor analysis suggested the presence of the
compound(s) . This discrepancy is attributed to the occurrence of
the compound(s) entirely in the vapor phase, which the laboratory
method cannot detect. The laboratory method is more sensitive to

compounds existing in a free liquid state or adhered to soil
particles.



5.2 Laboratory

Two soil samples from each boring were analyzed for volatile
organic compounds (VOCs) by EPA Test Method 8240. This method of
analysis uses mass spectrometry to identify and quantify volatile
organic compounds. The detection limits for these compounds will
vary for each sample run. The reason for this is that samples
exhibiting evidence of visual/olfactory contamination are diluted,
prior to analysis, in order to reduce the possibility of
contaminating the analytical instrument. The samples, when
necessary, are diluted by a factor of ten, thus increasing the
detection limit by a factor of ten. The detection limits for these

samples range from 50 parts per billion (ppb) to 5000 ppb.

Only eight samples of the 28 analyzed showed any detectable
concentrations of VOCs as indicated on Table 2, Laboratory Results.
(To simplify presentation of the data, the units of measurement in
the laboratory reports are converted from micrograms per kilogram
(kg/kg) to parts per billion (ppb)). Chemical species detected
were toluene, ethylbenzene, styrene, perchloroethene (PCE), and
trichloroethene (TCE). The highest levels were encountered in
boring B-13. Sample B-13-15 contained detectable amounts of the
following: toluene (1,100 ppb), ethylbenzene (65,000 ppb), styrene
(330,000 ppb), PCE (2,400 ppb), and TCE (46,000 ppb) . Sample
B-13-20 also showed significant levels of VOCs: ethylbenzene
(20,000 ppb), styrene (100,000 ppb), PCE (1,400 ppb), TCE (6,800
ppb). Sample B-14-20 also had detectable levels of VOCs, but in
lesser concentrations: ethylbenzene (130 ppb), styrene (190 ppb),
PCE (75 ppb), and TCE (290 ppb). Only 100 ppb of TCE was detected
in sample B-1-10. The only detectable compounds in samples

B-5-10 and B-11-10 were PCE and TCE in the following amounts:
B-5-10 contained 8000 ppb of PCE and 44,000 ppb of TCE, and sample
B-11-10 contained 80 ppb of PCE and 90 ppb of TCE. The final
samples from boring B-9 are from 15 and 20 feet. These samples
contained detectable concentrations of ethylbenzene and styrene.

Sample B-9-15 contained 700 ppb of ethylbenzene and 1200 ppb of

9



styrene, while sample B-9-20 contained 950 ppb of ethylbenzene and
» 4400 ppb of styrene.

10
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6. DISCUSSION

6.1 Genaral

A principal finding of ENSR's current investigation is that the
highest levels of VOCs occur in Tank Area 1 soils, most notably
near tanks T-2, T-3,_qnq;T—4. This finding agrees with previous
shallow soil testing results. VOC contamination was found to
diminish substantially with depth in Tank Area 1 borings, and
appears to occur in-very. localized areas. However, significant
concentrations of styrene, ethylbenzene, and chlorinated solvents
were detected in the 20-foot sample from boring B-13, indicating
that the total depth oﬁ?contamination at that location is not
known. An additional concern at Tank Area 1 is the occurrence of
chlorinated solvents .in high concentrations at 10 feet depth at
boring B-5 and in substantially less concentrations at 15 feet
depth at boring B-14. .While the presence of solvents at these
locations is significant, the base of contamination is delineated.

Conditions at Tank Area .2 are of lesser apparent concern due to
lower 1levels of styrene, ethylbenzene, and solvents, the non-
detection of toluene, apparent isolation of contaminants in small
areas, and generally shallower extent of contamination. Solvents
were noted in two small areas near borings B-1 and B-11 and appear
to be confined to less than 15 feet depth. An anomalous condition
is apparent at boring B-9 where styrene and ethylbenzene occur in
minor concentrations, increasing nominally with depth, to the total
depth of the boring at 20 feet. The total depth of contamination
at this location has therefore not been determined.

6.2 Solvents

The occurrence of chlorinated solvents has been confirmed from
prior studies which noted PCE in shallow soil at Tank Area 2. 1In
addition, the ENSR investigation has revealed PCE and TCE in
significant concentrations at two locations of Tank Area 1. These

11



are confined to less than 20 feet depth at boring B-5, but are
present also at 20 feet at boring B-13 where the total depth of
contamination has not been determined. Solvents are associated
with high styrene and ethylbenzene concentrations, and with the
only toluene detected in the current study, at boring B-13.
However, solvents occur independently of other contaminants at
boring B-5. Therefore, solvents occur as a separate entity and

apparently not in association with other materials, such as styrene
or ethylbenzene.

6.3 Vapors

Styrene and ethylbenzene vapors occur in most field tested samples.
Benzene and toluene were_noted less commonly. Xylene vapors were
not detected in any samples. In addition, one to four unidentified
vapors were noted in all tested samples. The unidentified vapors
may be related to chlorinated solvents but this is not confirmed
by laboratory testing, due either to the absence of these materials
or their occurrence below the laboratory detection limit.

The source of soil vapors may be the result of fugitive emissions
from the storage system in the vapor state, or liquid spillage.
Vapors entering the soil from either source would infiltrate and
migrate through preferentially permeable strata. A one-foot thick
zone of plastic-like material was observed at the ground surface
at boring B-11. It is presumed this has occurred as a result of
spilled liquid self-polymerizing in the soil.

While chemically-identified vapors occurred in most samples,
corresponding chemical species were not detected in all laboratory
tested samples. The presumption in cases where the materials were
not detected at the laboratory is that either the substances
occurred only in the vapor phase, which would be lost during

laboratory sample preparation, or occur at concentrations below the
laboratory detection limit.

12



The presence of soil vapors (chemically-identified or unknowns) ,
in all areas and depths tested indicates that site soils are
permeable to vapor migration and are potentially suitable for
remediation by vapor extraction techniques.

13



7.0 CONCLUSIONS

ENSR Consulting and Engineering performed this environmental
assessment at the Amoco Chemical Company Polystyrené Facility in
Torrance, California in order to define the lateral and vertical
extent of VOC contamination of soils in Tank Areas 1 and 2. Based
upon field and laboratory data generated during our subsurface
investigation, we have concluded the following.

o The soil borings indicate that the top 20 feet of the
soil column are comprised of fine grained sediments,
with varying proportions of sands, silts, and clays.

o Field gas chromatography revealed that styrene,
ethylbenzene, and several unidentified VOCs were
present in the vapor phase in varying concentrations

in all 14 borings at 5, 10, 15, and 20 feet below
grade.

° Laboratory analysis of 28 selected soil samples
indicated detectable VOC concentrations in only eight
samples from six borings. VOCs found included styrene,
ethylbenzene, toluene, perchloroethene (PCE), and
trichloroethene (TCE) . With one exception,
concentrations decreased with depth.

° Comparison of the soil vapor and laboratory data
indicates that VOCs are present in the vapor phase
throughout the soils beneath Tank Areas 1 and 2, but
that measurable soil contamination is limited to a few
specific areas. The vertical extent of contamination
was determined in all cases except at borings B-9 (Tank
Area 2) and B-13 (Tank Area 1).

° The presence of soil vapors throughout the tank areas
indicates that the soils are permeable to vapor
migration and, therefore, possibly amenable to
remediation through vapor extraction. However, the
fine grained texture of the soils necessitates field
testing to determine its suitability.

14



8. STUDY LIMITATIONS

This report, including the appendices attached thereto, describes
the results of ENSR's soil sampling and analytical investigation
to 1dent1fy the potential presence of a contamination problem
involving or affecting the subject property. The conclusions and
recommendations stated herein represent the application of a
variety of engineering and technical disciplines to material facts
and conditions associated with the subject property, and possible
remedial measures. Many of these facts and conclusions are subject
to change over tihe; accordingly, the conclusions and
recommendations must be viewed with this context.

ENSR has performed this investigation iJ1‘a professional manner
using that degree of skill and care exercised for similar projects
under similar conditions by reputable and competent environmental
consultants. ENSR shall not be responsible for conditions or
consequences arising from relevant facts that were concealed,

withheld, or not fully disclosed at the time the evaluation was
performed.

15
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TABLE 1 SOIL VAPOR READINGS (in ppm)

SAMPLE #  STYRENE B T X E # OF UNKNOWNS
B-1-5 ND ND ND ND ND 3

- 10 ND ND ND ND ND 3

- 15 ND ND ND ND ND 1

- 20 NA NA NA NA NA NA

B-2-5 ND ND ND ND 4.335 3

- 10 ND ND ND ND ND 2

- 15 ND ND ND N . ND 3

- 20 ND ND ND ND ND 3

B-3-5 NA NA NA NA NA NA

- 10 6.761 ND ND ND ND 3

- 15 2.856 ND ND ND ND ND

- 20 3.018 WD ND ND ND 2

B-4-5 152.4  ND ND ND 459.0 1 ;\
- 10 3.086 ND ND ND 1.255 2

- 15 1.435  ND ND ND .4025 1

- 20 325.9 ND ND ND 231.8 2

B-5-5 ND ND ND ND 70.40 2

- 10 ND ND ND ND 16.77 3

- 15 ND ND ND ND ND 1

- 20 1.909 ND ND ND ND 2

B-6-5 239.8 1.297 WD ND 321.1 2

- 10 3.356  ND ND ND 1.664 3 /
- 15 106.2 ND ND ND 206.5 2 /
- 20 4.49  ND ND ND ND 2

/ e

: -
v 0pond I

p{éwd u,~n7lf
/
/

™
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TABLE 1 SOIL VAPOR READINGS (in ppm) (CONTINUED)

SAMPLE # STYRENE B T X E # OF UNKNOWNS
B-7-5 65.94 ND ND ND 5.301 1
- 10 39.95 ND ND ND 4.628 2 7\/10
- 15 27.85 ND ND ND 2.404 1 /
- 20 21.81 WD ND ND 1.938 1
B-8-5 268.1  1.455 .8947 ND 10.50 ND
- 10 225.8 WD ND ND . ND 2
- 15 36.57 ND ND ND ND 2
- 20 20.44 ND ND ND ND 3
B-9-5 ND 3.192 WD ND 8.635 1
- 10 ND 3.262 WD ND 13.77 1
- 15 130.8 WD ND ND 34.41 2
- 20 4.676 ND ND ND .3938 3
B-10-5 1.9647 ND ND ND 1.575 1
- 10 3.715 ND ND ND 6.397 3
- 15 2.943  ND ND ND ND 2
- 20 1.441 ND ND ND ND 3
B-11-5 61.64 ND ND ND 49.78 3
- 10 80.85 ND ND ND 76.33 3
- 15 11.81  ND ND: ND 9.951 3
- 20 NA NA NA NA NA NA

-2 -
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TABLE 1 SOIL VAPOR READINGS (in ppm) (CONTINUED)

SAMPLE # STYRENE ] T X E # OF UNKNOUNS
B-12-5 13.52 ND ND ND 323.8 1
- 10 3.035 D ND ND 8.125 3
- 15 17.26 ND ND ND 40.33 2
- 20 51.76 ND ND ND 49.05 3
B-13-5 62.01 2.739 ND ND 189.5 2
- 10 349.2 1.200 9.242 ND 330.6 3
- 15 189.5 D ND ND 25.05 4
- 20 16.57 ND ND ND 1.188 3
B-14-5 40.79 5.404 ND ND 321.4 4
- 10 57.17 WD 1.796 ND 294.9 4
- 15 282.5 2.176 1.374 ND 342.7 4
- 20 4.811 ND ND ND 3

ND = NON DETECTED
NA = NOT ANALYZED

B = BENZENE
T = TOLUENE

X = META-XYLENE
E = ETHYLBENZENE
UNKNOWNS = UNIDENTIFIED HYDROCARBON VAPORS

-3 -



TABLE 2 LABORATORY RESULTS

a (pPb)

SAMPLE toluene ethylbenzene styrene PCE TCE
B-1-10 ND ND ND ND 100
B-1-15 ND ND ND ND ND
B-2-10 ND ND ND ND ND
r B-2-15 ND ND ND ND ND
. B-3-10 ND ND ND ND ND
B-3-15 | ND ND ND ND ND
l B-4-10 ND ND ND ND ND
B-4-20 ND | ND ND ND ND_
I B-5-10 ND ND ND /8000 44000 | v
B-5-20 ND ND ND ND  ND tue
l B-6-15 ND ND ND ND ND
B-6-20 ND ND ND ND ND
B-7-10 ND ND ND ND ND
l B-7-15 ND ND ND ND ND
. METHOD BLANK ND ND ND ND ND
.0 B-8-15 ND ND ND ND ND
B-8-20 ND ND ND ND ND
I B-9-15 ND 700 1200 ND ND
B-9-20 ND 950 4400 ND ND
I B-10-15 ND ND ND ND ND
| B-10-20 ND ND ND ND ND
: B-11-10 ND ND ND 80 90
l B-11-15 ND ND ND ND ND
| METHOD BLANK ND ND ND ND ND
' B-12-15 ND . ND ND ND ND
| B-12-20 ND ND ND D np_— o
_" B-13-15 1100 65000 330000 46000 (Z-Jo,\

B-13-20 ND 20000 100000
B-14-15 ND i30 190
B-14-20 : ND ND ND ND

ND= not detected. Method detection 1limits are indicated on
laboratory reports, Appendix C.
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ENSR CONSULTING & ENGINEERING

Sheet 1of 1

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-1
Client : AMOCO CHEMICAL CORPORATION DRILLING AND SAMPUNG INFORMATION
Project Name : AMOCO CHEMICAL Dote Started : 6/27/89 Date Completed : 6/27/89
Project Location : TORRANCE, CA Method : HSA/CFA Total Depth : 21.5 FEET
Job Number : 0350-004-100 Boring No : B—1| WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length : .
Approved By : K. PITCHFORD, C.E.G. Slot Size : . Type :
Drilled By : DATUM EXPLORATION Casing Dig : . Length :
g N R z
5 RIPTION e T [ = [ 2 a
Ei DESCRIPTIO w lgglenBsl v | 2 | Tl S5 =g
= g [ZFISEBB| 7 | * |27 FT =4
7| SURFACE ELEVATION : 945 FEET, USGS TORRANCE. CA E & © §
J Silty SAND (SM), black to brown, clayey, damp. very stiff, HARN
] no odor TEf
5 3 (5 |ss|1.5] = oos| [ ]
] continued SM, becomes tan
10  Clayey SAND (SC) stiff, damp, tan, no odor SS|1.5] & 1120 / i
] 7
J SILT (ML) light brown, damp, medium dense, no odor e
15 3 13)[SS{1.5] = hats] |1, §
E ige
] i
] naa(
20 — o =
1 continued SILT (ML) with minor qravel and clay 20|SS|1.5] & [1238 nn
4 Bottom of boring at 21.5 feet.
] No free groundwater encountered.
25— Boring backfilled with neat concrete cement to ground surface. .y
30 3 .
3
354 .y
40 4
45 3 4
1
50 - 4
55 — + PID: PHOTO-IONIZATION DETECTOR VALUE (eV) .
]
3
SAMPLER TYPE BORING METHOD
SS — DRIVEN SPUT SPOON RC ~ ROCK CORE HSA — HOLLOW STEM AUGER DC - DRIVING CASING
ST - PRESSED SHELBY TUBE CT — CONTINUOUS TUBE CFA — CONTINUGUS FLIGHT AUGERS MO — MUD DRILLING
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[ENSR

ENSR CONSULTING & ENGINEERING

SUBSURFACE EXPLORATION

LITHOLOGIC LOG OF B—-2

Sheet lof 1

DRILLING AND SAMPLING INFORMATION

Client : AMOCO CHEMICAL CORPORATION
Project Name : AMOCO CHEMICAL Oote Started : 6/27/89 Date Completed : £/27/29
Project Location : TORRANCE Method : HSA/CFA Total Depth :  21.5 FEET
Job Number : 0350-004-100 Boring No : B-2 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dio : . Length .
Approved By : K. PITCHFORD, C. E. G. Slot Size : Type :
Drilled By : DATUM EXPLORATION Casing Diag : Length
g w X o 5
BZ , g ZESEE3| & o |28 92 58
=| SURFACE ELEVATION : 45 FEET USGS TORRANCE. CA a’g @ e = 3
Silty CLAY (CL), medium stiff, damp, black, moderate ador. //
5 / 4
SS{1.0| 41 [1345
Silty SAND (SM), medium dense, dry, tan
clayey, fine grained sand, silt, no odor.
10 =
SS|1.0[ 20 [1355
SILT (ML), stiff, damp, brown, no ador NAAL
i
15 | ]
ssi1.o[ e Jrag] |!|]
hn
503 continued SILT (ML) ::::
CLAY (CL), stiff, dry, tan, concretions 20]SS|1.0] 20 [1430 Z

[€X]
n

-
[6)]

[€¥]
o
JllllllllIlllllllllllllllllllllllllllllllllllllllllllllllllllll!lllllllILllll ||1111_11111|n|1|1||||||||1 Wi

Totol depth = 21.5 feet.
No free groundwater encountered.

Boring backfilled with neat concrete cement to ground surface

+ PID: PHOTO-{ONIZATION DETECTOR VALUE (eV)

SAMPLER TYPE

55 — DRIVEN SPLIT SPOON RC - ROCK CORE
ST - PRESSED SHELBY TUBE CT — CONTINUOUS TUBE

BORING _METHOD

HSA — HOLLOW STEM AUGER

CFA — CONTINUQUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD DRILLING
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ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION

Sheet 1of 1

LITHOLOGIC LOG OF B—-3

Cllent : AMOCO CHEMICAL CORPQORATION

DRILLING AND SAMPLING INFORMATION

Project Name : AMOCO CHEMICAL Date Storted :  6/27/89 Date Completed : 6/27/89
Project Location : TORRANCE Method : HSA/CFA Total Depth : 21,5
Job Number : 0350-004-100 Boring No : B-3 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dio : . Length : .
Approved By : K. PITCHFORD, C. E. G. Slot Size : Type :
Drilled By : DATUM EXPLORATION Casing Dia : Length :
= > # 3
— = O~ o e _
EE‘J DESCRIPTION Wy gg GEIEZ| w |2 :’E P__,gl
e g |z-8e=8| = |* =g |2
| SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA = & 153
J SILT (ML) black to brawn—green, damp, stiff, strong odor
5 (Bl[ss|1.0] 2 [1515 i
10j Clayey SAND (SC) tan, dry, medium stiff, no odor SSl1.ol 3 1535 i
3
15 -3 SILT (ML) brown, damp, soft, na ador SS{1.0} 19 (1550 4
20—: _4
] (20]} 5S11.0] 20 [1615
] Bottom of boring at 21.5 feet.
] No free groundwater encountered
257 Boring backfiled with neat concrete cement to ground surface N
3
3
30 3 J
.
35 4
40 i
45 3 .
50 - -
55_: x PID: PHOTO—-IONIZATION DETECTOR VALUE (eV) -
:

SAMPLER TYPE

SS ~ DRIVEN SPUT SPOON RC — ROCK CORE
ST — PRESSED SHEIBY TUBE CT — CONTINUOUS TUBE

BORING METHOD

HSA - HOLLOW STEM AUGER
CFA — CONTINUOUS FUGHT AUGERS

0C — DRIVING CASING
MD — MUD DRILLING
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ENSR CONSULTING & ENGINEERING

SUBSURFACE EXPLORATION

LITHOLOGIC LOG OF B-—4

Sheet 1of 1

Client : AMOCO CHEMICAL CORPORATION

DRILLING AND SAMPLING INFORMATION

Project Name : AMOCO CHEMICAL Dote Started : 6/28/89 Date Completed : 6,/28/89
Praject Location : TORRANCE Method : CFA Total Depth : 21.5
Job Number : 0350-004-100 Boring No : B-4 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length :
Approved By : K. PITCHFORD, C. E. G. Siot Size : . Type :
Drilled By : DATUM EXPLORATION Casing Dia : . Length
o o . =z
- Z g = (= -
BE T [3FISE=8 = | = 23| 9 |3
~| SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA = & e §
] Clayey SAND (SC), black, damp, soft, stranq odor %
J medium grained sand, silty. /
5 3 ss[1.o[ % Jos3i| [ _
4 continued SC brown, slight odor /
10 3 SS[1.5] 34 |osss / _
153 Silty SAND (SM) soft, damp, brown, no odor SS|7.5] 19 bezo i
20 3 L 4
1 CLAY (CLY stiff_damp, [ight brown (20§ SS|1.5| 27 p352 7
5 Bottom of boring at 21.5 feet.
] No free groundwater encountered
25 Boring backfilled with neat concrete cement to ground surface. 1
303 i
35—: .
40 -
45 3 -
50 §
55__: = PID: PHOTO-IONIZATION DETECTOR VALUE (eV) .
3

SAMPLER TYPE

SS — DRIVEN SPUT SPOON
ST — PRESSED SHELBY TUBE

RC - ROCK CORE
CT - CONTINUOUS TUBE

BORING METHOD

HSA - HOLLOW STEM AUGER
CFA — CONTINUQOUS FLIGHT AUGERS

GC — DRIVING CASING
MD — MUD DRILLING
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ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION

LITHOLOGIC LOG OF B-5

Sheet: 1of 1

Client : AMOCO CHEMICAL CORPORATION

DRILLING AND SAMPLING INFORMATION

Project Name : AMOCO CHEMICAL Date Started : 6/28/89 Date Compieted : £/28/89
Praject Location : TORRANCE Method : CFA Total Depth : 21.5
Job Number : 0350-004-100 Boring No : B-5 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length .
Approved By : K, PITCHFORD, C. E. G. Slot Size : Type
Drilied By : DATUM EXPLORATION Casing Dia : Length
S N R z
5 DESCRIPTION S [ 2 = ez
o d [BE25(55 |2 |59 92 |52
Sz PO e e g~ FZ ==
SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA & o © S
J Clayey SAND (SC) soft, black, strong odor. ’/
g g Sandy CLAY (CL), medium stiff, damp, brown, moderate odor. |
] : SS11.0| 3 (1100 /
10 3 - s / .
] black—areen, strong odor ssli.ol 5 7 %
: 7
J Silty SAND (SM/SC), soft, damp, brown, with very fine grained
15 — sand, no odor .
] 15{|SS{1.0] 4 (1130
20 - y
3] (20 SS[1.0{ 25 [1157
25 Total depth = 21.5 feet. T
] No free groundwater encountered
-:- Boring backfitled with neat concrete cement to ground surface
304 .
35 ]
40 -
.
45 - 4
50 4 4
55_: + PiD: PHOTO IONIZATION DETECTOR VALUE (eV) ]
SAMPLER TYPE BORING METHOD
SS — DRIVEN SPUT SPOON RC ~ ROCK CORE HSA — HOLLOW STEM AUGER DC - DRIVING CASING

ST — PRESSED SHELBY TUBE CT - CONTINUOUS TUBE

CFA — CONTINUOUS FUGHT AUGERS

MO ~ MUD DRILLING
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\ Sheet tof 1
ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-6
Ocuent : AMOCO CHEMICAL CORPORATION DRILLING AND SAMPLING INFORMATION
Project Name : AMOCO CHEMICAL Date Storted :  6/28/89 Date Completed : 6/28/89
Project Location : TORRANCE Method : CFA Total Depth : 21,5
Job Number : 0350-004-100 Boring No : B-6 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length : .
Approved By : K. PITCHFORD, C. E. G. Slot Size : Type :
Driled By :  DATUM EXPLORATION Casing Dia : Length :
o > * %
_— =z 9 —
[ g |zF|3E=8| = | & 5 £ ;_,q
~ | SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA = & 8
Clayey SAND (SC), soft, damp, black, strong odor. ///
5 Clayey SAND (SC). medium dense, brown, moderate odor. / .
yey (G : SS|0.5| 28 1315 é
o4 27N
stight edor 5S[1.0] @ [13%0 /
SILT (ML), soft, damp, brawn, slight odor. ARAe
15 ,
HESEEIET
tfifo]r
il
20 continued SILT (ML 4
(ML) 29ss|1.0] % [as]  |[1]]

Total depth = 21.5 feet
No free groundwater encountered

[&]
wn

x PID PHOTO—IONIZATION DETECTOR VALUE (eV)

Boring backfilled with neat concrete cement to ground surface

SAMPLER TYPE

SS — DRIVEN SPUT SPOON RC - ROCK CORE
ST ~ PRESSED SHELBY TUBE CT — CONTINUQUS TUBE

_BORING METHOD

HSA - HOLLOW STEM AUGER
CFA — CONTINUOUS FUGHT AUGERS

0C ~ DRIVING CASING
MD - MUD DRILLING
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ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION

Sheet 1of 1

LITHOLOGIC LOG OF B-7

Client : AMOCO CHEMICAL CORPORATION

DRILLING AND SAMPUNG INFORMATION

Project Name : AMOCO CHEMICAL Date Started : 6/28/89 Dote Completed : 6/28/89
Praject Location : TORRANCE Methed : CFA Totat Depth :  17.5 FEET
Job Number : 0350-004-100 Boring No : B-7 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length : .
Approved By : K. PITCHFORD, C. E. G. Slot Size : . Type :
Drilled By : DATUM EXPLORATION Casing Dig : Length
=] >~ M 5
b (] o -
EE DESCRIPTION W c‘ﬁ‘""?ﬁg% 2| olZg :,'§ gg
22 g |3FISHla8) = | = (33 92 50
SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA X & © S
] Clayey SAND (SC). soft, damp, black, strong odar r’//
5 3 Sandy CLAY (CL), medium dense, domp, brown, / i
1 maderate ador SS10.5} 37 (1500 %
10 < continued (CL) 1
] (e ss[i.5] 2 hsis /
. //
3 SILT (ML), soft, damp, brown. ififils
15 i .
n [15]] SS[1.0] 18 1550 il
J Total depth = 17.5 feet.
20  No free groundwater encountered 7
1 Boring backfilled with neat concrete cement to ground surface.
254 J
30 3 4
3
25 4
40 ]
45 4 .
50 4
55 * PID: PHOTO—IONIZATION DETECTOR VALUE (eV) .

55 — ORIVEN SPLIT SPOON

SAMPLER TYPE
RC - ROCK CORE

ST — PRESSED SHELBY TUBE CT — CONTINUOUS TUBE

BORING METHOD

HSA - HOLLOW STEM AUGER
CFA — CONTINUOUS FLIGHT AUGERS

DC ~ DRIVING CASING
MD — MUD DRILLING
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ENSR CONSULTING & ENGINEERING

SUBSURFACE EXPLORATION LITHOLOGIC LOG OF B-—-8
Client : AMOCGO CHEMICAL COMPANY DRILLING AND SAMPLING INFORMATION
Projct Name : AMOCO CHEMICAL Date Started : 6-29-89 Date Completed : 6-23-85%
Project Location : TORRANCE, CA Method : HSA Total Depth : 21.5 FEET
Job Number : 0350-004-100 Boring No : 8-8 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length
Approved By : M. WOOD, R.G. Slot Size : . Type :
Orilled By : DATUM EXPLORATION Casing Dia ; . Length :
S o . =
=5 DESCRIPTION =N e e A P A
gt 2 35333 2 | T 28] g =8
= 2 IT|oz o o= S (=5
SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA = & e &
J Silty, fine SAND (SM), clayey, damp, soft, slight odor
5 3 B [ss|a.5[50+pa3ot L[] - | -
10 3 continued (SM), moderate odor SS|1.5] 28 0845 ]
15-—: increase in sand size to fine — medium SS|1.5] 18 0905 7]
20 4 decrease in sand size to fine —
3 [20][SS(1.5] 21 p924)
E Bottom of boring at 21.5 feet.
] No free groundwater encountered
254 Boring backfilled with neat concrete cement to ground surface. _
303 §
]
35 -
.
40 — .
7
45 3 -
50 i
55—:- * PID: PHOTO—IONIZATION DETECTOR VALUE (eV) .
SAMPLER TYPE BORING METHQOD
S5 — DRIVEN SPLIT SPOON RC - ROCK CORE HSA - HOLLOW STEM AUGER DC — DRIVING CASING
5T — PRESSED SHELBY TUBE CT — CONTINUOUS TUBE . CFA — CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING
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ENSR CONSULTING & ENGINEERING

SUBSURFACE EXPLORATION

Sheet 1of 1

LITHOLOGIC LOG OF B-9

Client : AMOCO CHEMICAL COMPANY

DRILLING AND SAMPLING INFORMATION

Project Name : AMOCO CHEMICAL Date Started : 6-29-89 Date Completed : 6—29-89
Project Location : TORRANCE, CA Method : HSA Total Depth :  21.5 FEET
Job Number : 0350-004-100 Boring No : B-9 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length : .
Approved By : K. PITCHFORD, C. £. G. Slot Size : . Type :
Orilled By :  DATUM EXPLORATION Casing Dia : . Length :
g . M z

o DESCRIPTION = = 2 = e
& & Y FH|2LISS ¢ |2 128 g |28
&z % SFlcu@8| T =l F§ |z

| SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA by & © §

{Silty fine to medium SAND (SM), clayey, black, damp, soft

5 3 same os above, moderate odor [B{ss|1.5] 37 [1040 ' .
10 3 siight odor SS{1.5{ & [nos| [} i
15 - continued silty, clayey, fine to medium SAND (SM), no odor SS|1.0{ 13 {1145 .
20 — same as above 4

n [20]| SS|1.5] 3t [1210

3 Bottom of boring at 21.5 feet.

J No free groundwater encountered.
25 3 Boring backfilled with neat concrete cement to ground surfoce. .
30 4 4
35— 4
40 ]
45 3 .
50 5 _
55_: * PID: PHOTO-IONIZATION DETECTOR VALUE (eV) 4

SS ~ CRIVEN SPLIT SPOON
ST — PRESSED SHELBY TUBE

_SAMPLER TYPE _

RC - ROCK CORE
CT - CONTINUOUS TUBE

BORING METHOD
HSA - HOLLOW STEM AUGER
CFA — CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO ~ MUD DRILLING
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ENNSR:

ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION

LITHOLOGIC LOG OF B—10

Sheet 1of 1

Client : AMOCO CHEMICAL COMPANY

Project Name : AMOCO CHEMICAL

Project Location : TORRANCE, CA

Job Number : 0350-004-100 Boring No : B-10

DRILLING AND SAMPLING INFORMATION
Date Started : 6-29-89 Date Completed : £-28-89

Method : HSA Total Depth :

WELL COMPLETION INFORMATION

Logged By : J. NORDENSTAM Screen Dia : . Length : .
Approved By : K. PITCHFORD, C. E. G. Slot Size : . Type :
Orilled By : DATUM EXPLORATION Casing Diag : . Length :
=) . . z

5 = |y g »
gﬁ DESCRIPTION W %&J & §% " % To j; §g
Sz S Zf.,c 8;;‘”8 = &= g% 4

~ | SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA 3 & © s

Clayey fine SAND (SC), siity

5 increase in sand size to fine — medium SS[1.0] 43 [1340 _

continued Silty, clayey fine — medium SAND (SC)

same as above

SS|[1.0] 44 1400

SS11.5] 16 [1420

Silty fine SAND (SM)

(20] SS|1.5{ 28 |1500

Bottom of boring at 21.5 feet.
No free groundwater encountered

[&X]
(4]

(€]
O
lllIlllllllllIlllllllllllllljllllllllIlIlJlllIllllllllllllllllllllllllllllll i 11||||||111||11111111111111“:1111

I
o

Boring backfilled with neat concrete cement to ground surface

50 .

55 = PID: PHOTO—IONIZATION DETECTOR VALUE (eV) .
SAMPLER TYPE BORING METHOD

SS — DRIVEN SPUIT SPOON RC - ROCK CORE HSA ~ HOLLOW STEM AUGER DC -~ DRIVING CASING

ST - PRESSED SHELBY TUBE CT - CONTINUOUS TUBE CFA — CONTINUOUS FUGHT AUGERS MD - MUD DRILLING
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ENSR CONSULTING & ENGINEERING

SUBSURFACE EXPLORATION

LITHOLOGIC LOG OF B-11

Sheet 1of 1

Client : AMOCO CHEMICAL COMPANY
Projct Name : AMOCO CHEMICAL

DRILLING AND SAMPLING INFORMATION
Oote Started : 6-29-89 Date Completed : 65-29-89

Project Location : TORRANCE. CA Method @ HSA Total Depth :  1B6.5 FEET
Job Number : 0350-004—100 Boring No : B-—11 WELL COMPLETION INFORMATION
Logged By : J. NORDENSTAM Screen Dia : . Length :
Approved By : K. PITCHFORD, C. E. G. Slot Size : . Type :
Drilled By : DATUM EXPLORATION Casing Dia : . Length :
= N . Z
= DESCRIPTION 5 [22|55EE| w | o Bl 4E [Ea
= £ ZFIBE=8| = | T |25 B2 |54
| SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA :,3., & © §
J plastic upper 12 inches
J Silty fine SAND (SM), clayey, black, damp, soft
J strong odor
5 3 (5] SS[1.5(50+ {1540 .
E increase in sand size to fine — medium
10 4 seme as above SS|1.5] % [1600 E
3
153 same as above n
N SS{1.5] 23 (1630
E Boring terminated at 16.5 feet due to auger refusal.
1 No free groundwater encountered
20 3 Baring backfilled with neat concrete cement to ground surtace. |
3
25 .
303 .
35— .
40 .
45 - -
50 3 J
553  » PID: PHOTO-IONIZATION DETECTOR VALUE (eV) i
]

SAMPLER TYPE

5SS — DRIMEN SPLIT SPOON RC - ROCK CORE
ST — PRESSED SHELBY TUBE CT — CONTINUOUS TUBE

BORING METHOD

HSA — HOLLOW STEM AUGER
CFA — CONTINUOUS FLIGHT AUGERS

DC -~ DRIVING CASING
MD — MUD DRILLING



EINSRS

ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION

Sheet: 1of 1

LITHOLOGIC LOG OF B-12

DRILLING AND SAMPLING INFORMATION

Client : AMOCO CHEMICAL COMPANY
Project Name : AMOCO CHEMICAL Date Started : 6-30-88 Date Completed : 6-30-89
Project Location : TORRANCE, CA Method : HSA Total Depth : 20 FEET
Job Number : 0350-004-100 Boring No : B-12 WELL. COMPLETION INFORMATION
Logged By : C. KELLER Screen Dia : . Length
Approved By : K. PITCHFORD, C. E. G, Stot Size : . Type :
Driled By : DATUM EXPLORATION Casing Dig : Length
Sl |z * o 3
Egw DESCRIPTION o Eu;fﬁ‘g; wla ES =5 §§
= z 2Fatlag| & | & |23 82 |8
~ | SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA E < g e 3
] SILT (ML) dark green to black, wet to saturated., soft
5 - Sandy SILT (ML) dark green, dry to damp, hard SS|0.5] 50+ 0830) : 4
10 -3 [10]{Ss|1.0] 31 0850 -
. continued Sondy SILT (ML), with increase in sand
15 1 Sty SAND (EM) tan to brown, dry to damp, loose to medium dense @ SS11.0] 13 0930 7]
] SILT (ML) tan to brown, dry to domp, hard. 1000
J contains some sand and clay ifole
] 20[SS|1.0[ 24 10950
20 - [29] .
] Bottom of boring at 20 feet.
J No free groundwater encountered
] Boring backfilled with neat concrete cement to ground surface.
25 3 .
.
30 4
35 J
40 i
45 - .
50 3 4
.
55_: « PID: PHOTO-IONIZATION DETECTOR VALUE (eV) ]
3

SAMPLER TYPE

S5 ~ DRIMVEN SPLIT SPOON RC - ROCK CORE
ST — PRESSED SHELBY TUBE CT - CONTINUOUS TUBE

BORING METHOD

HSA - HOLLOW STEM AUGER
CFA — CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD ORILLING



L

ERISRE

ENSR CONSULTING & ENGINEERING

SUBSURFACE EXPLORATION

LITHOLOGIC LOG OF B-13

Sheet 1of

Client : AMOCO CHEMICAL COMPANY DRILLING AND SAMPUNG INFORMATION
Project Name : AMOCO CHEMICAL Dote Storted : 6—-30-389 Date Completed : 6-30-89
Project Location : TORRANCE, CA Method : HSA Total Depth : 20 FEET
Job Number : 0350-004-100 Boring No : B-13 WELL COMPLETION INFORMATION
Logged By : C. KELLER Screen Dia : . Length
Approved By : K. PITCHFORD, C. E. G. Slot Size : Type
Drilled By : DATUM EXPLORATION Casing Dia : Length
g () > * Q %
3w DESCRIPTION 2 BuEEz| Lo (B] o8 =2
& w lzgletiB=| y | o gl kL [HE
2t g FHSHEs( 7 | T |38 o9E 58
~ | SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA = o “ 8
] Silty CLAY (CL), dark green, daomp to moist, soft
1 strong sweet odor /
S Silty SAND (SM), clayey, dark green, damp, SS[1.5] 19 [1025 7]
] loose to medium dense, na odor ’
10 SS|1.5] 2 1045 i
J Sandy SILT (ML), clayey, dork green, damp, medium dense
15 - contiunued SILT (ML) becomes reddish—brown SS|1.5] 38 [1100 4
3
% E SAND (SM) brown, damp, loose to medium dense, some silt 2olSs|1.5] % a0 1
] Bottom of boring at 20 ieet.
J No free groundwater encountered
] Boring backfilled with neot concrete cement to ground surface.
25 3 i
304 _
35—; ]
40 i
45 .
50 - .
55 ] = PID: PHOTO-IONIZATION DETECTOR VALUE (eV) .
3
SAMPLER TYPE BORING METHOD
55 — ORIVEN SPUIT SPOON RC - ROCK CCRE HSA - HOLLOW STEM AUGER DC - DRIVING CASING

ST — PRESSED SHELBY TUBE CT - CONTINUQUS TUBE

CFA — CONTINUOUS FLIGHT AUGERS

MD — MUD DRILLING
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e | |

SUBSURFACE EXPLORATION

Sheet' 1 of

LITHOLOGIC LOG OF B-14

1

ORILLING AND SAMPLING INFORMATIOM

Client : AMOCO CHEMICAL COMPANY
Project Name : AMOCO CHEMICAL Date Started : 6—-30-89 Date Completed : 6-30-89
Praject Location : TORRANCE. CA Method : HSA Total Depth : 20 FEET
Job Number : 0350-004-100 Boring No : B-14 WELL COMPLETION INFORMATION
Logged By : C. KELLER Screen Dia : . Length R
Approved By : K. PITCHFORD, C. £. G. Slot Size : Type
Drilled By : DATUM EXPLORATION Casing Dia : Length
o o N =z
=z DESCRIPTION 2 HulEel=sl w | o [Rel oF 52
a = =%ae23] Z | € |38 ga e
Sz 3 37|80 & Z ==
SURFACE ELEVATION : 45 FEET, USGS TORRANCE, CA & I < S
J Silty fine SAND (SM), dark green, damp, saft
5 3 SS|1.0] 25 1215 i
10 - continued silty SAND (SM), with minor clay, SS|1.5] 37 Ji240 .
] maderate to strang odor
= 5 o[ 1 i
15 1 Siity, fine to medium SAND (SM), brown, dry to damp, 1] SS11.0] 19 }1320
4 moderate to strong odor
20 3 (20] SS|1.5] 34 |1350
4 Bottom of boring at 20 feet.
7 No free groundwater encountered
4 Boring backfilled with neat concrete cement to ground surface.
25 - .
30 .
353 i
40 -
45 .
50 3 .
3
55 = PID: PHOTO-IONIZATION DETECTOR VALUE (eV) .

SS — ORIVEN SPUT SPOON
ST - PRESSED SHELBY TUBE

_SAMPLER TYPE _

RC - ROCK CORE
CT - CONTINUOUS TUBE

BORING METHGD

HSA - HOLLOW STEM AUGER
CFA — CONTINUQUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD ORILLING
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APPENDIX B

CHAIN-OF-CUSTODY FORMS



CHAIN OF C

TODY RECORD

e

I

Client/Project Name

Project Location

e TN e Ao ANALYSES
Project No. Field Logbook No.
DRSS I N
Chain of Custody Tape No.

Sampler: (Signature) S
Sample No./ Lab Sample Type of
Identification Date Time Number Sample
R N P T, g
I ] J
(o= 1 =4y f
>~ e |
[
-~ X
2" x
£ ,: -/ X\’
- \! X
Relmqunsbed by (Srgnature) Date Time Received by: (Signature) Date Timef_
_}./ '.’-’ 7 / R A— R - V) -~ ,/)//—/ﬁ 3 );'-5'_,/,“
R S A A é/yzjgg £'S3 AT / 7
Rehnquushed by (S/gnature) Date Time Received by: (Signature) Date Time
Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date Time
Disposed of by: (Signature) Date Time

Sample Disposal Method:

ENSR CORPORATION

Irvine, CA 92715
(714) 476-0321

SAMPLE COLLECTOR /., #ley £ ¢ Toe K

19782 MacArthur Blvd., STE 365

ANALYTICAL LABORATORY /
D{/ ////K\A /{/\ =) /

1974-3-84



CHAIN OF CUSTODY RECORD

CIient/Project Name Project’ Locatlon
L, e T O s <z i ANALYSES
Project No. Fleld Logbook No -
O35 O0O- oY -/00 ' -
Sampler: (S/gnatur ) L/ £ Chain of Custody Tape No.
//
B 2 & C)

Sample No./ Lab Sample Type of - Y,

Identification Date Time Number Sample b9 REMARKS
6"‘/’ 5 [ﬁ/z g//«i;m] -% / (__ )< 5/;/(4}///(’ f‘%[' /é’/ll.&' e
A-4- /0 X \

-Y-rs ‘ X
B-Y-20 ) X

32-S- S X

2-$ -0 X

B-s-/5 X

B-5-2 0 X s A,
Relinquished bZ/gnatur Date Time Received by: (S/'gnarure) Date Time
2l ot Ay
Relinquished by: (Signature) Date” Time Received by: (Signature) Date Time
Relinquished by: (Signature) ’ Date Time Recelved for Laboratory (S/gnature} Dg‘te , Time

. T’ / ." ! L:t‘ ,?.,/' PN
:;]/ ’::..g( b—g’d,’-v':;‘-./' "L/W 0""1’
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAI%_!SLE COLLECTOR #777 777e /Q //t/wr}/( ANALYTICAL LABORATORY // / / Q ]
K 7 PR A e — 7
ENSR CORPORATLOW o S e e iy fre E
° 19762 tlacArthur Blvd., STE 365
7 Lrvine, CA 92715
S R .
e (714) 476-0321

§974-3-84



R ER R G5 SN & W R = GFF U U " A O S _am

CHAIN OF CUSTODY RECORD

Client/Project Name Project Locallon p -
/,‘/"'/%/&(’ ®) / O & e X \',“,’;IZZ ANALYSES
Project No. Field Logbook No.
; P2SO - CO Y -/00
% Sampler: (Signature) , Chain of Custody Tape No.
| é/ é\/ &/
| %/&A- o0 .
|
E _Sample No./ Lab Sample Type of
‘ i {dentification Date Time Number Sample REMARKS
B-6~ S é/za’/gﬁ S/ X
gty = /0 X
B-b-/S X
iB-4-20 X
B-2-¢ X
B-7 /9 X
-~
£-72-/5 — X
: enﬂqunshed byZ(?/gnat;/y Date Time Received by: (Signature) Date Time
Ny 2 , _
/‘//&c VDV( 1}/2 //gc é, 74)
Relmquashed by: (Signature) Date / Time Received by: (Signature) Date Time
F_(iél_inquished by: (Signature) ' Date Time Recelved for Laboratory (S/gnature} Daje y Time
|- '“"" : / s—(.”'--‘ pa ' o
Sample Disposal Method: Disposed of by: (Signalure) ’ Date Time
SAmPLE c0LLECTO%77 //7 Wavy\ ANALYTICAL LABORATORY / / / & .
ENSK COKPORATLON 20/ //“’7 1o 7 E
2 19782 MacArthur blvd., STE 365
‘gb\ " irvine, CA 9215
1 BN (714) 476-0321

\
Gl 974-3-84




"
CHAIN OF CUSTODY RECORD
Client/Project Name Prolect Focatlon '
e Pu ,\///; Wil ANALYSES
Project No. Field LogbooR‘No 1 0 ‘
U3ISD- D0V - o0 N e -
Sampler: ﬁs"gyﬂ L Chain of Custody Tape No.
A o ‘
S ,;{/‘-A//k‘f)f“_~
.-'/ -~
Sample No./ Lab Sample Type of |
Identification Date Time Number Sample REMARKS
-8 §°|¢/29/59] 5: 30 So/e
25 79 ¥:95
& % 45’ .08 ' >
2.5 22 7-25 X
A ") 5" s )OO <
5-7 o7 /OS5 >
o'l ois T 170 HS bl
&~/ ;4:)'/ j/ /2:10 / §< - )
Relinquished py: (Signature)” /’ J Dat Time Received by: (Signature) - - Date Time
ey L |
Relinquished by: (Signature) Date Time Reoeived : (Sign a,ur'é) Dat/e Time
‘>\ ll \Z ( 4’,/:50 850
. ‘_<1 ol | )
Relinquished by: (Signature) Date Time Recenﬁe’d fo‘r)Laboratory (Signature) Date Time
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY y
FitSk CORPORATION E
19782 MacArthur Blvd., STE 365 v /I:ﬁ-/_\)
° g Irvine, CA 92715
. (714) 476-0321
i

1974-32-84



OES D 5 3y - S0

CHAIN OF CUSTODY RECORD
CIient/Project Name Project Location
P A D S - S T ANALYSES
Project No. Field Logbook No.

Sampler: (§ignarure) ; v Chain of Custody Tape No. ’ .
BN // . A 3
Sample No./ Lab Sample Type of
Identification Date Time Number Sample REMARKS
E. 10 5 |8-2i.49;1 %o Sy x
AN [ 150 Il '
! Fan -2 X
- /-3 = 2. @ o !
oo/ 5 ) P
{5 - 7 / </ 2 ,‘(
- iy “f 3T . P
‘/
Rehnqu;shed by natu 4}{/‘ Date Time Received by: (Signature) Date Time
7 /
i / # e @/ 70 | & %(
(Relinquishéd By: (Signature) Date Time Recen@d by: /gnat Date Time
. [¥f e /3q ;ST
Relinquished by: (Signature) Date Time Recewed for Laboratory (Signature) Date Time ~
Sample Disposal Method: Disposed of by: (Signature) Date Time

SAMPLE COLLECTOR

ENSE CORPORATION

CA 92715
. (714) 476-0321

¢ Ivvine,

19782 MacArthur Blvd., STE 365

ANALYTICAL LABORATORY

ENSR

LD,
1974-384




CHAIN OF CUSTODY RECORD
Client/Project Name Project Location
; St S -~ P or 1o e
Flices s CMEACCAC Lo [ 1A pNCE A ANALYSES
Project No. Field Logbook No. 4
Cave = ool [0
Sampler: (Signgture) Chain of Custody Tape No.
. 7
/,/"‘ - '*~fy
/‘:. 2o AL 4.
Sample No./ Lab Sample Type of
Identification Date Time Number Sample REMARKS
B 12- //zo//;s' e Hot D
R-/2- )2 /
—
Z-13- / ( (
B-y3- /0 \ \ \
7-sy-s | ] / /
G140 || ( :
Relmqunshed/y (Signature) Date Time Recei edby (S / nalure) Date . Time
<N L{ Lo | 43¢
/Zétf N 4/"1//\. < \gc, élb
Reh_nquuf’ed by: (Signature) Date Time 5gceived\) (S/gbature) Date Time
DAV DS 1SRN S 50 | L U
Relinquished by: (Signature) Date Time Received for L'aboratory: (Signature) Date Time
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY .
EHSR CORPORATION DFe. /WA7Z  Lrt75rirt /”// E
19782 MacArthur Blvd., STE 365
Irvine, CA 92715
(714) 476-0321 i
Y% /ﬂ/é:"/ A




APPENDIX C

LABORATORY REPORTS



T2 el Mar Analytical

18102 Sky Park South, Suite F - Invine, CA 92714

T 714y 261402 - FAX (714) 2611208

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-1 @ 10’

JUL 21 1989

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060917

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

06/27/89
06/27/89
07,/07/89
07/10/89

Sample Results

N.D. = None Detected above stated Detection Limit

Del Mar,Analytical

Gary]Steube

Laboratory Director Page 1 of 2

ug/Kg
N.

|t
o
o=

2222222232 2Z2222 2322222
a=i=ivivivivivielviolvivivivic ol - RNl ol v)

Method of Analysis: EPA 8240



Del Mar Analytical

18102 Sky Park South, Suite F - irvine, CA 92744
(714) 2611022 - FAX (714) 261-1228

e
=
( =
,.E£:7

ENSR Corporation Date Sampled: 06/27/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/27/89
Irvine, CA 92715 Date Analyzed: 07/07/89

Date Reported: 07/10/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-1 @ 10’ 9060917

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg
Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 100 s
Toluene-d§ 103 %

4-Bromofluorobenzene 101 &

Del Mar Analytical Method of Analysis: EPA 8240

Gary ;S teube

Laboratory Director Page 2 of 2



I (& pel Mer Analytical

. - = 18102 sky Park South. Suite F * Invine, CA 92714
I 0 (714) 2611022 - FAX (714) 261-1228

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-1 @ 15

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

GaryZSteube

N.D. = None Detected above stated Detection Limit

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060918

Volatile Organics by Mass Spectrometry

06/27/89
06,/27/89
07,/07/89
07,/10/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

ZAZ 2232234222223 Z232 222232
DUUDUDDUDDODUDUDUDUOUDUDUDODDUDUOD D

Del Mar,Analytical Method of Analysis: EPA 8240



/2 Del Mer Analyticel
18102 Sky Park South, Suite F + Irvine, CA 92714
W ’ (714) 2611022 - FAX (714) 261-1228

\J

ENSR Corporation Date Sampled: 06/27/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/27/89
Irvine, CA 92715 Date Analyzed: 07/07/89

Date Reported: 07/10/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-1 @ 15’ 9060918

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 89 %
Toluene-d8 90 %
4-Bromofluorobenzene 90 %
Del Mar Agalytical Method of Analysis: EPA 8240

Gary{Steube
Laboratory Director Page 2 of 2



/= Del Mar Analytical
N7 G séross oa vy enaaar™ C 727

[

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-2 @ 10'

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060919

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform S0
Bromomethane _ 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Ma} Analytical
Ga l

ryt Steube

06/27/89
06/27/89
07,/07/89
07/10/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

N.

ZZZZZZZZZZZZZZZZZZZZZ_Z
DUODUODUUDUDUODUOUODODUDUODDUODDUODDUDODUODDUDUUO

Method of Analysis: EPA 8240



/2 Del Mer Analyfical

= 18102 sky Park South, Suite F - Ivine, CA 92714
0 (714) 2611022 + FAX (714) 261-1228

‘ ENSR Corporation ' Date Sampled: 06/27/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/27/89
Irvine, CA 92715 Date Analyzed: 07/07/89

Date Reported: 07/10/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-2 @ 10’ 9060919

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
.0 Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-da 87 %

Toluene-d8 89 %

4-Bromofluorobenzene 87 %

Del Mar, Analytical Method of Analysis: EPA 8240

Gary?Steube

Laboratory Director Page 2 of 2



% = De]l Mctf Analytical

18102 Sky Park South, Suite F + Irvine, CA 92714
. 0 (714) 2611022 - FAX (714) 261-1228

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Mark Wood.

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-2 @ 15'

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060920

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1l,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane S0
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

06,/27,/89
06/27/89
07/07/89
07/10/89

Sample Results

Del Mar?Analytical Method of Analysis:
GaryRSteube
Laboratory Director Page 1 of 2
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EPA 8240



/& Del M@]ﬁ' Analytical
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ENSR Corporation
19782 MacArthur Blvd., Suite 365

H

‘Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-3 @ 10’

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060921

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1l,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

De} Mar Anz?ytical

Gary {Steube

Method of Analysis:

06/27/89
06/27/89
07,/07/89
07/10/89

Sample Results

Laboratory Director Page 1 of 2
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/2 Del M@][ﬁ Analytical

= 18102 Sky Park South, Suite F + Ivine, CA 92714
0 (714) 2611022 - FAX (714) 261-1228

ENSR Corporation Date Sampled: 06/27/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/27/89
Irvine, CA 92715 Date Analyzed: 07/07/89

Date Reported: 07/10/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-2 @ 15’ 9060920

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
'0 Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 92
Toluene-d8 89 %
4-Bromofluorobenzene 87 &
Del Mar Analytical Method of Analysis: EPA 8240

Gary fSteube
Laboratory Director Page 2 of 2



/= Del Mar Analytical

(== 18102 Sky Park South, Suite F * Ivine, CA 92714
NC 14y 2611022 - Fax (714) 261-1228

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-3 @ 10’

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060921

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1l,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

De) Mar Anz&ytical

Gary fSteube

06,/27/89
06,/27,/89
07,/07/89
07/10/89

Sample Results

Laboratory Director Page 1 of 2
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Method of Analysis: EPA 8240



2 Del Mer Analytical

18102 Sky Park South, Suite F * Irvine. CA 92714
5 (714) 261-1022 - FAX (714) 261-1228

I

ENSR Corporation Date Sampled: 06/27/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/27/89
Irvine, CA 92715 Date Analyzed: 07/07/89

Date Reported: 07/10/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-3 @ 10’ 9060921

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
lo Carbon Disulfide . 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 100 g
Toluene-d8 103 ¢
4-Bromofluorobenzene 101 3
Del Mar Analytical Method of Analysis: EPA 8240

GaryiSteube
~Laboratory Director Page 2 of 2



/2 Del Mer Analytical

b 18102 Sky Park South, Suite F * Irvine, CA 92714
(714) 261-1022 - FAX (714) 261-1228

NI

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-3 @ 15°'

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060922

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

GarykSteube

06,/27/89
06/27/89
07,/07/89
07/10/89

Sample Results

Laboratory Director Page 1 of 2
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Method of Analysis: EPA 8240



/=2 Del Mar Analyfical
18102 Sky Park South, Suite F * Irvine, CA 92714
ﬁ (714) 261-1022 - FAX (714) 261-1228

[

ENSR Corporation Date Sampled: 06/27/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/27/89
Irvine, CA 92715 Date Analyzed: 07/07/89
Date Reported: 07/10/89
Attention: Mark Wood
Project: 0350-004-100, Amoco
Sample Description Sample Number
Soil Sample B-3 @ 15’ 9060922
Volatile Organics by Mass Spectrometry
Detection Limit Sample Results
ug/Kg ug/Kg

Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 100 s
Toluene-d8 103 s
4-Bromofluorobenzene 101 %
Dej Mar Analytical Method of Analysis: EPA 8240

GaryiSteube
Laboratory Director Page 2 of 2
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%é Del Mar Analyticeal

18102 Sky Park South, Suite F  Irvine, CA 92714
= (714) 261-1022 - FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-4-10

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060988

Volatile Organics by Mass Spectrometry

Detection Limit

06/28/89
06/28/89
07/10/89
07/11/89

Sample Resultsg

ug/Kg

2222222222222 23R B2 A2
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ug/Kg

Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50

trans-1,2 Dichloroethene 50

Methylene Chloride 50

Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50

Bromoform 50

Bromomethane S0
Chloromethane 50

Chloroethane 50

Vinyl Chloride 50
1,2-Dichloropropane 50
~1,3-Dichloropropenes 50

Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 30

N.D. = None Detected above stated Detection Limit
Del Mar Analytical Method of Analysis: EPA 8240
Gary»Steube

Laboratory Director Page 1 of 2



1 = ,
/= Del Mar Anealytical
' == 18102 Sky Park South. Suite F - Ivine, CA 92714
' 0 (714) 2611022 - FAX (714) 261-1228
» ENSR Constructors Date Sampled: 06/28/89
. 19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89

Date Reported: 07/11/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
, B-4-10 9060988

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

l( Benzene 50 N.D.
) Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D

Carbon Disulfide 100 N.D.

Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 88 %
Toluene-d8 85 %

4-Bromofluorobenzene 86 %

Del Mar Analytical Method of Analysis: EPA 8240

Garyi Steube

Laboratory Director Page 2 of 2
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/2 Del Mer Analytical

18102 Sky Park South, Suite F « Irvine, CA 92714
‘ (714) 26141022 - FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-4-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060989

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

GarylSteube

06,/28/89
06,/28/89
07/10/89
07/11/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240
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ENSR Constructors

19782 MacArthur Ave., Suite 365

Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
B-4-20

= Del Mer Analytical
o G R A

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060989

Volatile Organics by Mass Spectrometry

Benzene

Toluene

Ethylbenzene
Chlorobenzene
Xylenes (sum of 3 isomers)
Acetone

2-Butanone

Carbon Disulfide
Vinyl Acetate
4-Methyl-2-pentanone
2-Hexanone

Styrene

Detection Limit

ug/Kg

50
50
50
50
50
250
250
100
100
100
100
100

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:
1,2-Dichloroethane-d4
Toluene-d8

4-Bromofluorobenzene

Dez Mar Analytical
Gary Steuée

Laboratory Director

92 %
90 s
88 %

06,/28/89
06/28/89
07/10/89
07/11/89

Sample Results

ug/Kg
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Method of Analysis: EPA 8240

Page 2 of 2
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= Pel Mar Analytical

18102 Sky Park Seuth, Suite F + Irvine, CA 92714
’ (714) 2611022 « FAX (714) 2611228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715 :

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-5-10

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060990

Volatile Organics by Mass Spectrometry

Detection Limit

06,/28/89
06,/28/89
07/10,/89
07/11/89

Sample Results

ug/Kg ug/Kg
Tetrachloroethene 500 8000
1,1,1-Trichloroethane 500 N.D.
Trichloroethene 500 44000
1,1-Dichloroethane 500 N.D.
1,2-Dichloroethane 500 N.D.
1,1-Dichloroethene 500 N.D.
trans-1,2 Dichloroethene 500 N.D.
Methylene Chloride 500 N.D.
Chloroform 500 N.D.
Bromodichloromethane 500 N.D.
Dibromochloromethane 500 N.D.
Bromoform 500 N.D.
Bromomethane 500 N.D.
Chloromethane 500 N.D.
Chloroethane 500 N.D.
Vinyl Chloride 500 N.D.
1,2-Dichloropropane 500 N.D.
1,3-Dichloropropenes 500 N.D.
Carbon Tetrachloride 500 N.D.
Trichlorofluoromethane 2500 N.D.
1,1,2-Trichloroethane 500 N.D.
1,1,2,2-Tetrachloroethane 500 N.D.
2-Chloroethylvinyl ether 500 N.D.
N.D. = None Detected above stated Detection Limit
Del, Mar Analytical Method of Analysis: EPA 8240
Gary{Steube
Laboratory Director Page 1 of 2



= Del M@[r Analyticel
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18102 Sky Park South, Suite F - Irvine, CA 92714
(714) 261-1022 - FAX (714) 261-1228

a ENSR Constructors Date Sampled: 06/28/89
19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89

Date Reported: 07/11/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-5-10 9060990

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 500 N.D
Toluene 500 N.D
Ethylbenzene 500 N.D
Chlorobenzene 500 N.D
Xylenes (sum of 3 isomers) 500 N.D
Acetone 2500 N.D
) 2-Butanone 2500 N.D
l‘ Carbon Disulfide 1000 N.D
< Vinyl Acetate 1000 N.D
4-Methyl-2-pentanone 1000 N.D
- 2-Hexanone 1000 N.D
l Styrene 1000 N.D
' N.D. = None Detected above stated Detection Limit
Surrogate Recovery:
l 1,2-Dichloroethane-d4 93 ¢
. Toluene-d8 . 87 &
' 4-Bromofluorobenzene 87 &
' Del Mar Analytical : Method of Analysis: EPA 8240
I Gary?Steube
- Laboratory Director Page 2 of 2
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Del Mar Analyiicel

18102 Sky Park South, Suite F * Irvine, CA 92714

=
=
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—
Y/ (714 2601022 - FAX (714) 2611208

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-5-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060991

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gary( Steube

06,/28/89
06,/28/89
07,/10/89
07/11/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240
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= Del Mer Analytical

18102 Sky Park South, Suite F + Irvine, CA 92714
0 (714) 2611022 - FAX (714) 2611228

0

ENSR Constructors Date Sampled: 06/28/89
19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89

Date Reported: 07/11/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-5-20 9060991

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 95 &
Toluene-d8 87 &
4-Bromofluorobenzene 86 %
Del Mar, Analytical Method of Analysis: EPA 8240

GarylSteube
Laboratory Director Page 2 of 2



é%é Del Mar Analyticeal

18102 Sky Park South, Suite F * Irvine, CA 92714
‘ - (714) 261-1022 - FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-6-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060992

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1l,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50 -
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar, Analytical

5 M

Gary?Steube

06,/28/89
06,/28/89
07/10/89
07/11/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240
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/& Del Mar Analytical

18102 Sky Park South, Suite F * Irvine, CA 92714
(714) 261-1022 + FAX (714) 261-1228

ENSR Constructors Date Sampled: 06/28/89
19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89
‘ Date Reported: 07/11/89
Attention: Mark Wood
Project:  0350-004-100, Amoco
Sample Description Sample Number
B-6-15 9060992
Volatile Organics by Mass Spectrometry
Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2 -Hexanone 100 N.D.
Styrene ‘ 100 N.D.
N.D. = None Detected above stated Detection Limit
Surrogate Recovery:
1,2-Dichloroethane-d4 91 &
Toluene-d§ 86 %
4-Bromofluorobenzene 89 g
Del Mar Analytical Method of Analysis: EPA 8240

Gary?Steube

Laboratory Director Page 2 of 2



/2 Del Mar Anclytical

18102 Sky Park South, Suite F * irvine, CA 92714
o (714) 2611022 + FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-6-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060993

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gary ¢Steube

06,/28/89
06,/28/89
07/10/89
07/11/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

22222722 A R 272722222 S 222
UDOUODUDUOUDUODUDUDUOUODUDUDODDUDUDODDDUD

Method of Analysis: EPA 8240



T2 Del Mar A Analytical

= 18102 Sky Park South, Suite F - irvine, CA 92714
(714) 261-1022 - FAX (714) 261-1228
» ENSR Constructors Date Sampled: 06/28/89
19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89

Date Reported: 07/11/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
cample Description Lample Number
B-6-20 9060993

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
’ Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichlorocethane-d4 96 %
Toluene-d§ 85 %
4-Bromofluorobenzene 83 &
Del, Mar, Analytical Method of Analysis: EPA 8240

Gary( Steube
Laboratory Director Page 2 of 2



Ié‘:%‘ Del Mar Analytical

= 18102 Sky Park South, Suite F - Ivine, CA 92714
S (1a) 2611022 - FAX (714) 2611228

ENSR Constructors

19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-7-10

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060994

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gary?Steube

06,/28/89
06,/28/89
07,/10/89
07/11/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

2

2R 2222222222322 2222322
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Method of Analysis: EPA 8240



[

/2 Del Mar Analytical

18102 Sky Park South. Suite F * irvine, CA 92714
(714) 261-1022 - FAX (714) 261-1228

” ENSR Constructors Date Sampled: 06/28/89
19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89

Date Reported: 07/11/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-7-10 9060948

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
\ Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
' Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
" Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 ‘ 96 %
Toluene-d8§ 85 %

4 -Bromofluorobenzene 83 %
Del Mar Analytical Method of Analysis: EPA 8240

Ga% ZS teube

Laboratory Director Page 2 of 2



R R ..l' on S A uE o Gl .

Del Mer Anelytical

18102 Sky Park Seuth, Suite F - Irvine, CA 92714

=
[ ——}
J =
([ =
0 (714) 2611022 - FAX (714) 261-1228

ENSR Constructors

19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood-

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-7-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9060995

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1l,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
"1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

GaryaSteube

06/28,/89
06/28/89
07/10/89
07/11/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

L2222 2222222322 22Z232222'2 "2
DOUUOUDDUUDUDDUDUODUDUOUDDDUODDUDUOD

Method of Analysis: EPA 8240



=2 Del Mc[r Analytical

| 18102 Sky Park South, Suite F + Ivine, CA 92714
0 (714) 2611022 - FAX (714) 261-1228
0 ENSR Constructors Date Sampled: 06/28/89
19782 MacArthur Ave., Suite 365 Date Received: 06/28/89
Irvine, CA 92715 Date Analyzed: 07/10/89

Date Reported: 07/11/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-7-15 9060995

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
'0 Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 93 %

Toluene-d8 85 %

4-Bromofluorobenzene 86 %

Del Mar Analytical Method of Analysis: EPA 8240

Gary?Steube

Laboratory Director Page 2 of 2



S Del Mear Analyticel
: 18102 Sky Park South. Suite F - Irvine, CA 92714
T2/ (718) 2611022 - FAX (714) 2611208

]

a ENSR Constructors Date Sampled: 06/29/89
19782 MacArthur Ave., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/12/89

Date Reported: 07/13/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-8-15 9061028

Volatile Organics by Mass Spectrometry

e

Detection Limit Sample Results
ug/Kg ug/Kg
Tetrachloroethene 50 N.D.
1,1,1-Trichloroethane 50 N.D.
Trichloroethene 50 N.D.
1,1-Dichloroethane 50 N.D.
1,2-Dichloroethane 50 N.D.
1,1-Dichloroethene 50 N.D.
trans-1,2 Dichloroethene 50 N.D.
l» Methylene Chloride 50 N.D.
Chloroform 50 N.D.
Bromodichloromethane 50 N.D.
Dibromochloromethane 50 N.D.
' Bromoform 50 N.D.
Bromomethane 50 N.D.
Chloromethane 50 N.D.
Chloroethane 50 N.D.
' Vinyl Chloride 50 N.D.
1,2-Dichloropropane 50 N.D.
1,3-Dichloropropenes 50 N.D.
l Carbon Tetrachloride 50 N.D.
Trichlorofluoromethane 250 N.D.
1,1,2-Trichloroethane 50 N.D.
1,1,2,2-Tetrachloroethane 50 N.D.
l 2-Chloroethylvinyl ether 50 N.D.
N.D. = None Detected above stated Detection Limit
! |
Del Mar Anmalytical Method of Analysis: EPA 8240
' Gary \Steube
Laboratory Director Page 1 of 2



'= Del Mar Analyfical
L == 18102 Sky Park South. Suite F + Ivine, CA 92714
(714) 2611022 + FAX (714) 2611228

’ ENSR Constructors Date Sampled: 06/29/89
19782 MacArthur Ave., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/12/89

Date Reported: 07/13/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-8-15 9061028

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
l’ Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 89 %

Toluene-d8 103 s

4-Bromofluorobenzene 103 &

Del Ma] Analytical Method of Analysis: EPA 8240

GarylSteube

Laboratory Director Page 2 of 2



3‘% Del Mar Analytical

B 18102 Sky Park South, Suite F * Irvine, CA 92744
iR (714) 2611022 « FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-8-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061029

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane . 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

GarylSteube

06/29/89
06,/30/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

B2ZZ 2B 2222222232322 22222
OO0 UUDOUDUOU0DUoOUDUDUODUDUDDUDUODOUODDUD

Method of Analysis: EPA 8240



/2 Del Mer Analytical

' 18102 Sky Park Seuth, Suite F * Irvine, CA 92714
< ]9 (714) 2611022 - FAX (714) 261-1228

’ ENSR Constructors Date Sampled: 06/29/89
19782 MacArthur Ave., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/12/89

Date Reported: 07/13/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-8-20 9061029

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
l‘ Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 85 ¢
Toluene-d8 97 &

4-Bromofluorobenzene 104 %

Del Mar Analytical Method of Analysis: EPA 8240

Garyl Steube

Laboratory Director Page 2 of 2



= Del Mar Analytical

18102 Sky Park South. Suite F + irvine. CA 92714

(714) 2611022 - FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-9-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061030

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

GarylSteube

06,/29/89
06,/30,/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

ZZ2Z2Z2 22222 ZZZ2 22222222
DOUOUOUU0DUOU0DUODUDUODUOUODODUDUDUDDUDODDODUD

Method of Analysis: EPA 8240



S

ENSR Constructors

19782 MacArthur Ave., Suite 365

Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
B-9-15

2 Del Mar Analytical

18102 Sky Park South, Suite F + Irvine, CA 92714
(714) 261-1022 « FAX (714) 261-1228

Date Sampled:
Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061030

Volatile Organics by Mass Spectrometry

Benzene

Toluene

Ethylbenzene
Chlorobenzene
Xylenes (sum of 3 isomers)
Acetone

2-Butanone

Carbon Disulfide
Vinyl Acetate
4-Methyl-2-pentanone
2-Hexanone

Styrene

Detection Limit

ug/Kg

100
100

06/29/89
06/30/89
07/12/89
07/13/89

Sample Results

ug/Kg

~
o
o

120

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:
1,2-Dichloroethane-d4
Toluene-d8

4-Bromofluorobenzene

Del Mar Analytical

Garyl Steube
Laboratory Director

87 %
100 %
110

Method of Analysis: EPA 8

Page 2 of 2
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2 Del Mar Analyiiceal
{ E5 18102 sky Park South, Suite F - Ivine, CA 92714
N may 2611022 - FaX (714) 2611228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-9-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061031

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Ga Steube

Del Mag Analytical

06/29/89
06,/30/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

2

ZZZZZZZZZZZZZZZZZZZZ?—!Z'
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Method of Analysis: EPA 8240



= Del Mar Anelytical

L= 18102 sky Park South, Suite F - invine, CA 92714
NES 14y 2611022 - FaX (714) 2611228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description

Date Sampled:
Date Received:
Date Analyzed:
Date Reported:

Sample Number

06/29/89
06,/30/89
07/12/89
07/13/89

B-9-20 9061031
Volatile Organics by Mass Spectrometry
Detection Limit Sample Results

ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 950
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 4400

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 86 %
Toluene-d8 105 ¢
4-Bromofluorobenzene 105 ¢

Del Mar Analytical

Gary]Steube

Laboratory Director Page 2 of 2

Method of Analysis: EPA 8240



Y2 Del Mer Analyticat

18102 Sky Park South, Suite F * Irvine, CA 92714
' (714) 2611022 « FAX (714) 261-1228

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-10-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Saméle Number
9061032

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gég%ﬁSteubé

06/29/89
06,/30/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

2222272222222 222222222
CODUUOUUOUUDUUDUOUUODUDUOUDDUDUODDODUOUODUODD

Method of Analysis: EPA 8240



& Del Mar Analyiical

— 18102 Sky Park South, Suite F * Ivine, CA 92714
/) (714) 2611022 + FAX (714) 261-1228

” ENSR Constructors Date Sampled: 06/29/89
19782 MacArthur Ave., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/12/89

Date Reported: 07/13/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-10-15 9061032

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
l‘ Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 86 %
Toluene-d8 97 %

4-Bromofluorobenzene 105 %
Del Mar Analytical Method of Analysis: EPA 8240

Gary /Steube

Laboratory Director . Page 2 of 2



2 Del Mer Analyiical

18102 Sky Park South, Suite F - Irvine, CA 92714

I

i 0 (714) 2611022 - FAX (714) 2611228

ENSR Comnstructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-10-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061033

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride ' 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gary ISteube’

06/29/89
06/30/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg

2222222222227 Z 2222222
PODUUDUDUDOUDUODUODUOUDUDUVUDDUODODDODUODUOD

Method of Analysis: EPA 8240



v/ Del Mear Analytical

18102 Sky Park South, Suite F * irvine, CA 92714
(714) 2611022 - FAX (714) 261-1228

‘ ENSR Constructors Date Sampled: 06/29/89
19782 MacArthur Ave., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/12/89

Date Reported: 07/13/89
Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
sample Description sample Number
B-10-20 9061033

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
l“ Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-ds4 88 s

Toluene-d8 98 3%

4-Bromofluorobenzene 106 ¢

Del Mar Analytical Method of Analysis: EPA 8240

Gary Steuée

Laboratory Director Page 2 of 2



1= Del Mear Analytical
T (rey 2saas - o ety aeroma o 2

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-11-10

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061034

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1l,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

6;%%1Steu€e

06,/29/89
06,/30/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240
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7= Del Mar Analyiical
\ =5 18102 Sky Park South, Suite F - Invine, CA 92714
; f.» (714) 2611022 - FAX (714) 261-1228

‘ ENSR Constructors Date Sampled: 06/29/89
19782 MacArthur Ave., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/12/89

Date Reported: 07/13/89

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description Sample Number
B-11-10 9061034

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
'0 Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D
N.D. = None Detected above stated Detection Limit

Surrogate Recovery:
1,2-Dichloroethane-d4 85 %
Toluene-d8 92 3

4-Bromofluorobenzene 105 %

Del Mar Analytical Method of Analysis: EPA 8240

Gary]Steuée

Laboratory Director Page 2 of 2
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& Del Mear Analyiical

18102 Sky Park South, Suite F * Irvine, CA 92714
(714) 2611022 + FAX (714) 2611228

Ni

ENSR Constructors
19782 MacArthur Ave., Suite 365
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-11-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061035

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gary?Steube

06/29/89
06,/30/89
07/12/89
07/13/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240
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‘ ENSR Constructors Date Sampled: 06/29/89
| 19782 MacArthur Ave., Suite 365 Date Received: 06/30/89

Irvine, CA 92715 Date Analyzed: 07/12/89
Date Reported: 07/13/89

"= Del Mer Analylical
2 18102 Sky Park South, Suite F + Irvine, CA 92714
s ﬂ (714) 2611022 + FAX (714) 261-1228

N

Project: 0350-004-100, Amoco

" Attention: Mark Wood

Sample Description Sample Number
B-11-15 9061035

Volatile Organics by Mass Spectrometry

i Ry
¥

Detection Limit Sample Results

ug/Kg ug/Kg

I Benzene 50 N.D
Toluene S0 N.D
Ethylbenzene 50 N.D

ﬂ Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D

) Acetone 250 N.D
2-Butanone 250 N.D

l’ Carbon Disulfide 100 N.D
‘ Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D

Styrene 100 N.D

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

t

1,2-Dichloroethane-d4 86 %
Toluene-d8 94 g

4-Bromof1uorobenzene 108 ¢

Del Mar Analytical Method of Analysis: EPA 8240

Gary (S teuge

Laboratory Director Page 2 of 2
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T2 Del Mar Analyiical

[

Ly 18102 Sky Park South, Suite F + Irvine. CA 92714
(714) 2611022 « FAX (714) 261-1228

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-12-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061078

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

GaryRSteube

06,/30/89
06/30/89
07/13/89
07/14/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240



7= Del Mar Analytical
. 18102 Sky Park South, Suite F * Irvine, CA 92714
B ” (714) 2611022 + FAX (714) 261-1228

‘l’ :
\J

ENSR Corporation Date Sampled: 06/30/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/13/89

Date Reported: 07/14/89

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-12-15 9071078

Volatile Organics by Mass Spectrometry

‘ . B - .
. ! .
D G W N . . |

Detection Limit Sample Results

ug/Ke ug/Keg

Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.

I Chlorobenzene 50 N.D.
3 Xylenes (sum of 3 isomers) 50 N.D.
. Acetone 250 N.D.
7 2-Butanone 250 N.D
I‘ Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:
1,2-Dichloroethane-d4 88 %
Toluene-d8 94 §

4-Bromofluorobenzene 104 ¢

Del Mar, Analytical Method of Analysis: EPA 8240

Gar;WSteube

Laboratory Director Page 2 of 2
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/& Del Mer Analytical

\ = 18102 sky Park South. Suite F - invine, CA 92714
N/ (M) 2611022 - FAX (714) 261-1228

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-12-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061079

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane S0
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

De} Mar, Analytical

A1k

Gary¢Steube

06,/30/89
06/30/89
07/13/89
07/14/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240
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2 Def Ml@[r Analytical

18102 Sky Park South, Suite F « irvine, CA 92714
'“» (714) 2611022 - FAX (714) 261-1228

-" -
'

\n

ENSR Corporation Date Sampled: 06/30/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/13/89

Date Reported: 07/14/89
Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-12-20 9071079

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg

Benzene 50 N.D
Toluene 50 N.D
Ethylbenzene 50 N.D

l Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D

m Carbon Disulfide 100 N.D
* Vinyl Acetate 100 N.D
A 4-Methyl-2-pentanone 100 N.D
' 2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 88 ¢

Toluene-d8 90 &

4-Bromofluorobenzene 105 ¢

Del Mar Analytical Method of Analysis: EPA 8240

GarylSt;uge

Laboratory Director Page 2 of 2
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= Del Mar Anelytical

18102 Sky Park South, Suite F « Irvine, CA 92714
(714) 2611022 - FAX (714) 2611228

%

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-13-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061080

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 1000
1,1,1-Trichloroethane 1000
Trichloroethene 1000
1,1-Dichloroethane 1000
1,2-Dichloroethane 1000
1,1-Dichloroethene 1000
trans-1,2 Dichloroethene 1000
Methylene Chloride 1000
Chloroform 1000
Bromodichloromethane 1000
Dibromochloromethane 1000
Bromoform 1000
Bromomethane 1000
Chloromethane 1000
Chloroethane 1000
Vinyl Chloride 1000
1,2-Dichloropropane 1000
1,3-Dichloropropenes 1000
Carbon Tetrachloride 1000
Trichlorofluoromethane 5000
1,1,2-Trichloroethane 1000
1,1,2,2-Tetrachloroethane 1000
2-Chloroethylvinyl ether 1000

N.D. = None Detected above stated Detection Limit

Del Mar Analytical

Gary(Steube

06,/30,/89
06,/30/89
07/13/89
07/14/89

Sample Results

4

Laboratory Director Page 1 of 2

ug/Kg
2400
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Method of Analysis: EPA 8240
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ENSR Corporation Date Sampled: 06/30/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/13/89

Date Reported: 07/14/89

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-13-15 9071080

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 1000 N.D.
Toluene 1000 1100
Ethylbenzene 1000 65000
Chlorobenzene 1000 N.D.
Xylenes (sum of 3 isomers) 1000 N.D.
Acetone 5000 N.D.
2-Butanone 5000 N.D
'0 Carbon Disulfide 2000 N.D.
: Vinyl Acetate 2000 N.D.
4-Methyl-2-pentanone 2000 N.D.
2-Hexanone 2000 N.D.
Styrene 2000 330000

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 85 %

Toluene-d8 84 %

4-Bromofluorobenzene 109 ¢

Del Ma] znalytical Method of Analysis: EPA 8240

Gary?Steube

Laboratory Director Page 2 of 2
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= Del M@rf Analytical

18102 Sky Park South, Suite F - Irvine, CA 92714
(714) 2611022 - FAX (714) 2611228

N

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-13-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061081

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 1000
1,1,1-Trichloroethane 1000
Trichloroethene 1000
1,1-Dichloroethane 1000
1,2-Dichloroethane 1000
1,1-Dichloroethene 1000
trans-1,2 Dichloroethene 1000
Methylene Chloride 1000
Chloroform 1000
Bromodichloromethane 1000
Dibromochloromethane 1000
Bromoform 1000
Bromomethane 1000
Chloromethane : 1000
Chloroethane 1000
Vinyl Chloride 1000
1,2-Dichloropropane 1000
1,3-Dichloropropenes 1000
Carbon Tetrachloride 1000
Trichlorofluoromethane 5000
1,1,2-Trichloroethane 1000
1,1,2,2-Tetrachloroethane 1000
2-Chloroethylvinyl ether 1000

N.D. = None Detected above stated Detection Limit

Del Mar Analytical Method of Analysis:

Gary?Steuée

06,/30,/89
06,/30/89
07/14/89
07/14/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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EPA 8240



/=2 Del Mar Analytical
] 18102 Sky Park Seuth, Suite F - Invine, CA 92714
° 0 (718) 2611022 + FAX (714) 2611228

ENSR Corporation Date Sampled: 06,/30/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/14/89

Date Reported: 07/14/89
Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-13-20 9071081

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 1000 N.D.
Toluene 1000 N.D.
Ethylbenzene 1000 20000
Chlorobenzene 1000 N.D.
Xylenes (sum of 3 isomers) 1000 N.D.
Acetone 5000 N.D.
2-Butanone 5000 N.D
IO Carbon Disulfide 2000 N.D.
Vinyl Acetate 2000 N.D.
4-Methyl-2-pentanone 2000 N.D.
2 -Hexanone 2000 N.D.
Styrene 2000 100000

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 86 %
Toluene-d8 102 %
4-Bromofluorobenzene 105 %
Del Mar znalytical Method of Analysis: EPA 8240

Gary\Steube
Laboratory Director Page 2 of 2
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J& Del Mar Analyticel

E_J 18102 Sky Park South, Suite F + irvine, CA 92714

5 (714) 261-1022 - FAX (714) 261-1228

ENSR Corporation
19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-14-15

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061082

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1l,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar,Apalytical

Gary (Steube

06/30/89
06/30/89
07/14/89
07/14,/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240



= Del Mer Analyfical

—
—7 18102 Sky Park South, Suite F * Irvine, CA 92714
e (718) 2611022 - FAX (714) 261-1228
‘ ENSR Corporation Date Sampled: 06/30/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/14/89

Date Reported: 07/14/89
Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description - Sample Number
Soil Sample B-14-15 9071082

Volatile Organics by Mass Spectrometry

Detection Limit ) Sample Results

ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 130
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 190

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 87 %
Toluene-d8§ 96 %
4-Bromofluorobenzene 104 %
Del Mar@Analytical Method of Analysis: EPA 8240

Gary 4Steube
Laboratory Director Page 2 of 2



/= Del Mer Analyticel

18102 Sky Park South, Suite F  Ivine, CA 92714
(714) 2611022 - FAX (714) 2611228

0 ENSR Corporation

19782 MacArthur Blvd., Suite 365
Irvine, CA 92715

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description
Soil Sample B-14-20

Date Sampled:

Date Received:
Date Analyzed:
Date Reported:

Sample Number
9061083

Volatile Organics by Mass Spectrometry

Detection Limit

ug/Kg
Tetrachloroethene 50
1,1,1-Trichloroethane 50
Trichloroethene 50
1,1-Dichloroethane 50
1,2-Dichloroethane 50
1,1-Dichloroethene 50
trans-1,2 Dichloroethene 50
Methylene Chloride 50
Chloroform 50
Bromodichloromethane 50
Dibromochloromethane 50
Bromoform 50
Bromomethane 50
Chloromethane 50
Chloroethane 50
Vinyl Chloride 50
1,2-Dichloropropane 50
1,3-Dichloropropenes 50
Carbon Tetrachloride 50
Trichlorofluoromethane 250
1,1,2-Trichloroethane 50
1,1,2,2-Tetrachloroethane 50
2-Chloroethylvinyl ether 50

N.D. = None Detected above stated Detection Limit

Del Mar, Analytical

GaryﬂSteube

06,/30,/89
06,/30,/89
07/14/89
07/14/89

Sample Results

Laboratory Director Page 1 of 2

ug/Kg
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Method of Analysis: EPA 8240



12 Del Mer Analyftical
18102 Sky Park South, Suite F * Ivine, CA 92714
I/ 718 2611022 - FAX (714) 2611228

N

' ENSR Corporation Date Sampled: 06/30/89
19782 MacArthur Blvd., Suite 365 Date Received: 06/30/89
Irvine, CA 92715 Date Analyzed: 07/14/89

Date Reported: 07/14/89

Attention: Bill Leever

Project: 0350-004-100, Amoco

Sample Description Sample Number
Soil Sample B-14-20 9071083

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Benzene 50 N.D.
Toluene - 50 N.D.
- Ethylbenzene 50 N.D.
I Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 N.D.
2-Butanone 250 N.D
'0 Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
B 2 -Hexanone 100 N.D.
l Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit
Surrogate Recovery:

1,2-Dichloroethane-d4 88 %

Toluene-d8 99 3

4-Bromofluorobenzene 102 ¢

Del MaxEAnalytical Method of Analysis: EPA 8240

Garyl Steube
Laboratory Director Page 2 of 2



/2 Del Mer Analytical

, —
| 5’ 18102 Sky Park Seuth, Suife F + Invine. CA 92714

(718) 2611022 - FAX (714) 261-1228

ENSR Constructors Date Analyzed: 07/10/89
19782 MacArthur Ave., Suite 365 Date Reported: 07/11/89
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Method Blank

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg
Tetrachloroethene 50 N.D
1,1,1-Trichloroethane 50 N.D
Trichloroethene 50 N.D
1,1-Dichloroethane 50 N.D
1,2-Dichloroethane 50 N.D
1,1-Dichloroethene 50 N.D
trans-1,2 Dichloroethene 50 N.D
Methylene Chloride 50 N.D
Chloroform 50 N.D
Bromodichloromethane 50 N.D
Dibromochloromethane 50 N.D
Bromoform 50 N.D
Bromomethane 50 N.D
Chloromethane 50 N.D
Chloroethane 50 N.D
Vinyl Chloride 50 N.D
1,2-Dichloropropane 50 N.D
1,3-Dichloropropenes 50 N.D
Carbon Tetrachloride 50 N.D
Trichlorofluoromethane 250 N.D
1,1,2-Trichloroethane 50 N.D
1,1,2,2-Tetrachloroethane 50 N.D
2-Chloroethylvinyl ether 50 N.D

N.D. = None Detected above stated Detection Limit

Del Mar Analytical Method of Analysis: EPA 8240
GaryiSteube
Laboratory Director Page 1 of 2



Yo Del Mer Analytical
T Gy 260020 - X iy 26228

ENSR Constructors Date Analyzed: 07/10/89
19782 MacArthur Ave., Suite 365 Date Reported: 07/11/89
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Method Blank

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg
Benzene 50 N.D
.Toluene 50 N.D
Ethylbenzene 50 N.D
Chlorobenzene 50 N.D
Xylenes (sum of 3 isomers) 50 N.D
Acetone 250 N.D
2-Butanone 250 N.D
Carbon Disulfide 100 N.D
Vinyl Acetate 100 N.D
4-Methyl-2-pentanone 100 N.D
2-Hexanone 100 N.D
Styrene 100 N.D

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 92 %
Toluene-d8 94 ¢
4-Bromofluorobenzene 99 %
Del, Mar Analytical Method of Analysis: EPA 8240

Gary #Steube
Laboratory Director Page 2 of 2



= Del Mar Analytical
| = 18102 Sky Park South. Suite F + Irvine, CA 92714
0 (714) 2611022 - FAX (714) 2611228

‘ ENSR Constructors Date Analyzed: 07/12/89
19782 MacArthur Ave., Suite 365 Date Reported: 07/13/89
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Method Blank

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results
ug/Kg ug/Kg
Tetrachloroethene 50 N.D
1,1,1-Trichloroethane 50 N.D
Trichloroethene 50 N.D
1,1-Dichloroethane 50 N.D
1,2-Dichloroethane 50 N.D
1,1-Dichloroethene 50 N.D
trans-1,2 Dichloroethene 50 N.D
0 Methylene Chloride 50 N.D
Chloroform 50 N.D
Bromodichloromethane 50 N.D
Dibromochloromethane 50 N.D
Bromoform 50 N.D
Bromomethane 50 N.D
Chloromethane 50 N.D
Chloroethane 50 N.D
Vinyl Chloride 50 N.D
1,2-Dichloropropane 50 N.D
1,3-Dichloropropenes 50 N.D
Carbon Tetrachloride 50 N.D
Trichlorofluoromethane 250 N.D
1,1,2-Trichloroethane 50 N.D
1,1,2,2-Tetrachloroethane 50 N.D
2-Chloroethylvinyl ether 50 N.D

N.D. = None Detected above stated Detection Limit

Del Mar @nalytical Method of Analysis: EPA 8240
Gary?Steube
Laboratory Director Page 1 of 2



/= Del Mer Analytical

18102 Sky Park South. Suite F - irvine, CA 92714
(714) 2611022 + FAX (714) 261-1228

ENSR Constructors Date Analyzed: 07/12/89

19782 MacArthur Ave., Suite 365 Date Reported: 07/13/89
Irvine, CA 92715

Attention: Mark Wood

Project: 0350-004-100, Amoco

Sample Description
Method Blank

Volatile Organics by Mass Spectrometry

Detection Limit Sample Results

ug/Kg ug/Kg
Benzene 50 N.D.
Toluene 50 N.D.
Ethylbenzene 50 N.D.
Chlorobenzene 50 N.D.
Xylenes (sum of 3 isomers) 50 N.D.
Acetone 250 450
2-Butanone 250 N.D
Carbon Disulfide 100 N.D.
Vinyl Acetate 100 N.D.
4-Methyl-2-pentanone 100 N.D.
2-Hexanone 100 N.D.
Styrene 100 N.D.

N.D. = None Detected above stated Detection Limit

Surrogate Recovery:

1,2-Dichloroethane-d4 91 %
Toluene-d8 106 %
4-Bromofluorobenzene 107 %

Del Maz inalytical Method of Analysis: EPA 8240

Gary{ Steube
Laboratory Director Page 2 of 2
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AMBIENT TEMPERATURE HEADSPACE METHODOLOGY

During drilling and wupon completion of groundwater sample
collection, soil samples were screened with a portable Photovac
10550 gas chromatograph photo-ionization detector (GC). Ambient
temperature headspace analysis consists of taking a portion of the
soil into a glass jar, then sealing the jar with aluminum foil,
allowing sufficient time for possible hydrocarbons to volatilize,
and using the GC to analyze for volatile organic compounds.

Ambient temperature headspace is sampled by piercing the aluminum
foil with a Hamilton gas type syringe and extracting 50 or 100 ul
or air. An air sample was then injected directly into the Photovac
10550 portable GC. Programs for direct injection were set to allow
adequate sample time with event one from 8 to 10 seconds and event
three from 10 to 120 seconds. Any deviations are noted on the
chromatograms. After each direct injection indicating possible
contamination, a purge of hydrocarbon-free air was run. For
comparison and calibration, samples of styrene, benzene, toluene,
ethylbenzene, and meta-xylene (approximately 10 ppm concentration
in air), tetrachloethene and trichloroethene (approximately 5 ppm
concentration in air) were run to provide a standard. These
chromatograms are included in Appendix E for each soil sample
screened.



APPENDIX E

AMBIENT TEMPERATURE HEADSPACE
CHROMATOGRAMS
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(

(g-i1-5)

PHOTOUVAC]

SANPLE LIBRARY |
ANALYSIS 3 8
INTERNAL TEPP 23
SRINM 20

JUN 27 1983 1): 3
235820422
SANFLE

3PP STYRENE
CONPOUND NANE PEAMK R.T. PREAZPPD
LNKNOLIN 4
STYRENE 7

13.4 167.8 muUs
lee.3 3.220 PPN

PHOTOUAC

1 COMPoaND

10 a e.r. Linir

STYRENE 1 182,39 23.22 PPTY

SEOTOURC

START » .,
s 2
STOP © 133.2
SANPLE LIBRARY | Jum 27 1383 111 9
RNALYSIS o 3 8339-c0e-129
INTERMAL TENP 70 PURGE
8RN 29 - p1-3
COMPOUND NANE PEAK R.T. ARER/PPN

PHOTGUAC

START ) tpe--

‘a4
X
s 8
a &
.
sToP 0 192.2 .
SANPLE LIBRARY 1| JUN 27 1989 11:i3
ANALYSIS 2 1@ BI50~-C39-100
INTERMNAL TEMP 30 SAMALE
GAIN 0 . g1-8
CONPOUND NANE PERX R.T. PRER/PPT
LGOI k] 19.9 142,99 oUS
[V = e 4 29.3 1.3 us
LRGETNG 3 .s%%.9 1.8 uUs

i
|
|
1
I
!

PHOTOUAC)

STRRT ¢ ..
. T

|
L
|

sfor o 194.9

SAWPLE LIBRRRY | Jun 27 1383 1]:8
ANALTYSIS 3 11 2330~284— )22
INTERNAL TENP 3} FUROE

GAIN n 81-10

CONPOUND NANE PEAK R.T. PREA/PPN

UraKNma 4 129.2 113.3 mus

PHOTOUAC
T

STOP 0 46).8

SACPLE LIBRAAY '] JUN 27 1989 1]1:28
ANALYSIS 8 12" @30-904—100
INTERNAL TERP 30 “SRWPLE

GRIN 28 .. B] ANBIENT AIR

CONPOUND MANE PEAK R.T. AREA/PPN

<

G

|

.STR2Y 8.3

. SAIPLE LIBRARY |

PHOTOUAC |
Sfﬁsl’.;_"___!___:___..-- -

= v

e

/ 2 8

h

[pia—

)

e

i

)
STOP G 201.4
SPNPLE LIBRART | JUn 27 1983 11147
ANRLYSIS 3 11 @3S5-CI4-180
INTERNAL TECP 29 SRIPLE
sAln 28 -p1-18
COMPOUND NAME  PERK R.1. AREA/PPT!
weaouN 7 142 1.0 us
Unecaian s 24.3 8.8 Us
DL e -33,1 =.3 us

SAITPLE LIBRARY 2 Junt 3227 1395 11142

AMALYSIS 3 12 FIRD-LO4=- 108
INTERNARL TEMP 23 SAIALE

GRIN 29 - B1=l0 -

COTPOUND NAnE FPERX R.Y. ARER/PPM

" 18,2 .68.3 pUS

Loy 2

UNCOKDUN 3 14.2 1.8 us

UPMONDLIN 3 24,3 4&.8 Us

TOLLIENE 8 33.1 17.89 PPN
(B-1-10)

PHOTOUAC

a 2

StToP @ ’8.8
Jurt 27 1389 11199

ARALYSIS o 14 83AI-C39-108

- INTERNAL TENP 239 PURSE

GAIN 0 Bl-13

COIPPOUND NARE PERC R.T. PARER/PPT

LICDUN K
UKo 4

24.7 188.3 aus
56.1 248.9 avs

PHOToQéC f




S0P 4 los.e

SANPLE LIBRART 1 JUN 28 }9m9 3:93

ANALYSIS 3 2 2350-0@4-)00
INTERNAL TERP 22 SANPLE

i GAIN k1] B1-13
CONPOUND NARE PEPK R.T. AREA/PPN

UNARDUN 3 53,3 112,39 eus

PHOTOUAC

START g _p o
. |
L |
LI
STOP 0 j2a.3
SANPLE LidRART 1 un 28 1989 3148
ANALTYSIS 8 19 @238-294- 100
INTERNAL TEPP 2B PURGE
GAIN 22 82-3
COTPOUND NAME  PEAK R, T, AREA/PPH

PHOTOUAC

StoP o
SARMLE LIERARY )

183.)
Jun 28 1383 3:52

ANARLYSIS & 11 935p-824~j00
INTERNRL TEMP 28 SAMPLE

GAIN 20 B2-5

COMPOUND NPNE PEAK R.T. AREA/PPN
UnXpcoian 4 23.@ 113.7 sws
UNKNDUN - 5 56.2 122.49 sS
ETHYULBENTENE 6 84.1 4.325 PPN
UMK NOLN 8 140.8 112.2 mus

(B-2-5)

START e

k4

3

{

!

)

|

b o .
STCP 0 103.2

SANPLE LIBRARY | JuN 28 1982 5:53

ANALYSIS 1 12 8232-224¢- 182
INTERNAL TENP 28 PURGE

GAIN 28 B2-18

COTMPOUND  NANE FEAK R.T. AREA-PPN

PHOTOUAC

2 s
S0P 0 108.4
SANPLE LIBRARY | Jun 28 1983 9158
ANALTYSIS 8 13 2352-A0¢-100
INTERMAL TENP 23 SAMPLE
GAIN 28 - B2-j@
COMPOUND NAME  PERK R.T. ARER/PPN
- LRGIKOMN 4 25.4 823.4 pus
LNXCXDUN 3 37.9 394.8 sus

PHOTOUAC

START 2. yoenn

LI 4

STOP @ 8.1
SRIWLE LIBRARY )
ANALYSIS &8 14 -
INTERMRL TEPP 25
GAIN 20 - 8213

Jun 28 1383
2339-¢84~ 120

12:20

CONPOUND NRNE PEAK R.T. ARER/PPN

(B-2-15)

PHOTOUAC |

7

STOP O 81,3

SANPLE LIBRARY | JuN 28 1383 18122

ANALYSIS 2 13 273302843~ 180
INTERNAL TERP 28 SATPLE

GAlIN 28 .- B2-1%

CONPDUND MNAE  PERK R.[. AREA/PPM
UniKreaen 2 14.3 188.49 pus
LD 3 23.2 1.3 us
UNXNOLN 4 38.3 8208.) ous

PHOTOUAC]

START 3.,

STOP 0 12,2 .
SANPLE LIBRARY ] JUw 28 1989 18124

ANRLYSIS a3 18 8135-294- 320
INTERNAL TEMP 27 PLRES
GRIN 20 p2-28

CONPOWUMD MARE  PEAR Q.T. ARER/PPTY

PHOTOUAC

LI B
s 8
STOP 0 2328
- SANPLE LIBRARY | JUN 28 1983 10:29
ANRLYSIS 2 17 e1m-eas-100
INTERNAL TEMP 27  SanPLg .
GAIN 8 .. B2-70 e
CONPDUND MANE  PERK R,T. ARER/PPR
UNKNOWN 3 15,1 301.2 aus
UNKROLN 4 25.7 a9 us
LINKNOLN S .39, 1.3 us

» -

»
)

X
\




THOTOUALC

(

stor 0 141.2
SAMPLE LIBRART 1 JUN 28 1983 10:33

ANALTSIS & i @330-204—102
INTERMAL TENP 27 PURGE STND
GAIN 22 jePPR BTE

COMPOUND NARE  PEAX -R.T. PAREAZPPT

PHOTOUARL

START g

STOP 0 248,98
SAPPLE LIBRARY ) JUN 28 1389 10:41

RNALTISIS & 13 8338-024~100
INTERNRL TEPP 28 SATPLE STND
GRIN 20 1@PPN BTE
OFFSEY 4.0 eV e
CHART SPEED - 1 - ofVMin
SLOPE SENS. 10 44 8 ausSos
WINDDU t/=:+ 18 X Porvoont
AINIFMLD ARER 100 pUSee
TINER DELAY 10,9 Seo
AKALYSIS TIME  329:0 Sao

CYQLE TINE B min

COMPOUND MANE  PER R.T. ARER/PPT

BENTENE 4 - 19.9 10.12 PPH
TOLUGNE 9 . 41,1 10,08 PPRY
ETHYLBENZENE 2 . 82.2 10.24 PPN
STYRENE [:]

-308.1 2,382 PP

FHOTOUAC.

.
L

START cfougonmomemmnmmmmemem o mmam=es

sToP 0 4.3
SANPLE LIBRARY | JUN 28 1983 ]0:e0

ANALTSIS 8 20 2350884 190
INTERNRL TEMP 26  PURGE
GAIN 20 B3-S
v OFFSET 13.0 pY
! CHART SPEED 1 crumin
. SLDPE SENS. 18 14 8 ausSea
i W 1RO0E /- 1@ Pavoont
| niNinun ARER 12® -- pUSe0
i TINER DELAT 18.9 Soo
i ArELYS1S TIPE a¢a.0 Sao
i CYCLE TINE g nin

COrPourD NANE PEAR R.T. AREAV/PPN

s

. PROTOUAC

1 x

i

| ,

‘ \"\ e

| e

| i
v

H M.

-

/
|
|

STOP 0 423.4

SRMPLE LIBRART | JUN 20 1383 12153
ANARLYEIS & 2 2359-824-120
INTERNAL TEPP 22 SANTLE

BAIN 20 .- 833

CONPOLIND MANE  PERX “R.T. PRERVPPTY

UKD H 8.7 183.7 pUS
e penste 3 26,2 382.1 mUS
TOLUENE L} 42.3 1.682 PPN
LGN 2" 88,7 138.4 AVS
STYRENE e ‘115.2 2787, PP
| ANRDMN 9 179.2 0.3 US

;'a-;”'./’h (>
Gt |
ot P

1

{

L, = =
(“—% = 2
i =
—

sTOP € 1€63.3
SANPLE LIBHARY | uN 28 1383 1@:33

ANALYSIS 3 27 233p~884—100
INTERNAL TENP 27 PURGE
GAIN 1e B3-3

COMPIRED NANE pERK R.T, AREA/PPT

ETHYLBENTENE 2 £8.3 2.824 PPN
STYRENE 1 199.8 28,20 FFO

PHO T OUAL |
STﬁQT_x remm——

|

STOP O 133.3

SAMPLE LIBRARY | JUN 28 1389 1113
ANALYSIS 8 23 03138-824—-180
INTERNAL TERP 27 PROE

ORIN 1 8¥10

CONPOUND NARE PERR - R.T. ARER/PPI
ETHTLBENTENE 2 6.3 1.118 PPT
STYRENE 1 109.82 11.30 PPN

PHOTOUAC

3 13 (R mercamensnmaenanean=

stoe © 92,1 '

SAfPLE LJBRARY 1 N 28 1583 11: 3
ANALYSIS 0 24 gasp-2R4—1@2
INTERMAL TERP 28 PUROE e
GAIN 12 - B3-18

COMPOUND NAME pEm R.T. ARER/PPD



"HOTOUAC

srnar -

[
—
I& a +
}h
. b} 5
.,\_ 0
-
i
|
i
-
STOP 0 225.7

SANPLE LIBRARY | JUn 28 1989 11:18

AMALYSIS o 25  @330-304-100
INTERNAL TEMP 28 SAMPLE

3AIN 18 83-10

COPOUND NAME  PEAK R.T. ARER/PPN
LU 2 13,7 191.3 mUs
UNKNOMN 3 2.8 S.5 us
UK KON 4 6.3 2.2 us
STYRENE 4 11e.5 6.781 PPN

PHOTCUAC

STAgRY .

!
stop 0 8.2 o
SAAPLE LIBRARY | JUN 28 1389 11:19
FNALYSIS 2 26 3730-234-100
INTERNAL TEMP 28 PURGE
Al 12 B
COMPOUND NAME  PERK R.T. ARER/PPR

PHOTCUAC ]

START.z_.;

5TOF €@ £3.9

SAPLE LIBRARY | JUN 20 1983 })11!13
ANALYSIS 0 22 2158-324~102
INTERNAL TENP 27 SAMPLE

GAlN 1e 83-15

COMPOUND NARE PEAK R.T. PAREA/PPN

g.w;7z<“ & Gﬁ/i/l
to 20

PHCT

CURC

STARTY ¢ fommc e e cccccceacccaaceea

e

SAMPLE LIBRARY |  JUN 28 1388 11:22
ANALYSIS » 3 @358-204— )00
INTERNAL TENP 28 SANPLE

GAlN 20 B3-13

COMPOLIND NAME PERK R.T. PARER/PPI
STYRENE 3 183.7 2.838 PPN

PHOTOUALC

STﬂtl’-
?

|

LI

[4

+
StoP 0 221.8
SRIPLE LIBRARY 1 JUN 26 1389 1]:26
ANALYSIS 3 23 2358-894— 00
INTERNAL TEFP 20 PURGE
GAIN ki B83-20
CONPOWRD NANE PEAK R.T. ARER/PPI
STYRENE 1 182.8 1.473 PPN

SHOTOUAD

STABT .z
5 2

STOP 0 141.4 e
SAMPLE LIBRARY | JUN 28 1983 |}:28
ANALYSIS 3 98 @338-BR4-100
INTERNAL TEMP 28 PURGE

AIN % B3

CONPOLMD NAME  PEPK R.T. AREAZPPN

STYRENE

2 106.3 358,27 PPB

PHOTOUAC

13 77,1 S
stoP o ii.i

SANPLE LIBRART | JUN 28 1989 11:29
ANALYSIS 3 3] 0358-804—)00
INTERNAL TEMP 27  PURBE

GAIN 26 B2-70

COMPOUND MAME  PEAK R.T. PREA/PPN

PROTOVUAC

STIART 'i"ﬁ"

STOP O 121.2

SANPLE LIBRRRY |  JuUN 28 1983 1]1:32

RNALYSIS 3 s 0339-289~-100
INTERNAL TENP 28 SAITLE
GAIN 2 83-78

CONPOUND NANE PEMK R.T. PRREA/PPT

27.2 731.2 avs

UNSUDLIN 4

UNNOLN 3 61.3 223.2 oUS

STYRENE 8 113.2 J.018 PPN
¢ wtg,:‘r- < 1.

(3"3‘20)



i
i
|
i
|
i
i
i

START e feccemeccmccacaae c——————
f

—

|

gm
STOP 0 123.3
SANPLE LIBRARY | JUN 28 1363 11:36
ANALTSIS 8 23 0759-£24-100
INTERNAL TEFP 28 PURGE
GAIN 12 Ba-s

COMPOUND NANE PEAR R.T. PREA/PPN

PHOTOUAC

STOP @ 774.9

SANPLE LIBRARY 1 JUN 28 1983 11143
RNALYEIS & 24 2338-804~-100
INTERNARL TENP 27 SAIPLE

GRIN 2 Pe-3

CONFOUTT NRNE PERK  R.T. PRER/PPN
UNIKROWN 3 26.8 1.3 us
ETHYLBENTENE 2. 88.3 a53.@ PPN
STTRENE 8 183.2 1352.4 PPN

STRQT o}

a 2

E - |

+& 9

StoP 0 124.8
SANPLE LIBRARY ] JUN 78 1983 11:43
ANALTSIS 8 a5 2332-804— )28
INTERNAL TEMP 27  PLROE
GRIN 10 B84-18
COMPOUND NANE  PERK R.T. AREA/PPN
STYRERS 4+ 106.0 7,887 PPR

PHOTOUAC]

(e

PHOTCUAC |
SUTT

e

STOP 0 176.8

SACPLE LIBRARY 1 Jur 29 1989 1)1:32
AMARLTSIS &8 el 2130-E0 4100
INTERNAL TENT® 20 PURSE

GARIN 18 Be-)0

COTPIID NANE PEAMC R.T. ARER/PPN
STTRENE l 102.3 1.6838 PPR

PHOTOUAC
Sl’ﬁ]ﬁr -

i)

4 5

2 a

s 7
SToP 0 2e@.8
SARPLE LJBRARY ! JuUM 20 1983 1):38
RNALYSIS 2 172  91SD-L04-)e2
INTERMSL TEMP 28 SATPLE
GRIN 18 fe-10
COrPOUND NRME PEAX R, T. RREA/PPN

UAGIRDUN 4 4.8 2.4 Vs
- UNXRDUN 3 . 36.3 388.3 S
ETHYLBENTENE 8 84.) 1.253 PPN
7 183.8 1.284 PPN

STYRENE

PN 2
,5”ﬁ§3a>

E - ] 3
s 4
stoP 0 122.8

SANPLE LIBRARY 1
ANALYSIS 8 a8

JUN 28 1383 )2 2
2138-504-100

INTERNAL TEMP 23 PURGE
GAIN 20  B4-)5
COIPOUXD MANE PERX R.T. PREAZPPTY

STYRENE 4 03,0 713.2 PFB

PHOTOUARLC

SToP ©

193.1
SAMPLE LIBRARY |

JUN 28 1883 12! 7

ANRLYEIS 3 a3 2358-824-108
INTERNAL TEMP 29 SATPLE

GAIN 2 Be-13

COMPOLND NAME PEAK R.T. PRER/PPR
LNIIKDWN <] 25.2 3199.7 eUS
£ THYLBENTENE 5 85.2 ¢92.5 PPB
STYRENE 6 104.8 1.43S PPN

)

(B-4-135




j(/

SToP 0- 183.3

SAOPFLE LIBRARY 1 Jun 28 1989 13:13
ANALYSIS & 13 2338-8024- 189
INTERRAL TENP 27 PLRQE

GALN 12 B4-22

CORPOUND RARE PEAK R.T, AREA/PPR
ETHYLBENTENE 2 82.4 1.583 PPN
STYRENE 3 197.@ 3.386 PPN

PHOTOUAC

STAQY o g

b - )

% a4
C s s

e

S10P 0 204.1
SAMPLE LIBRARY | Jum 28 1983 13:18

RNRLYSIS 8 " 2339-¢04-100
INTERNAL TEPP 27 SARPLE
GAIn 18 84-200

CONPOUND NRME PERR R, T. PREA/PPR

UNKNDUN 4+ 23.@ 2.8 US
UNKNOWN 3 38.2 216.8 aus
ETHYLBENZENE 6 g3.3 221.8 PPN
STYRENE 7 182,8 325.3 PP

PHOTOUAC

START .g__0

STOP © 1472.3
SANFLE LIBRRRY | JUM 28 1383 [2:22

BNALYSIS 8 45 2350-394-100
INTERNAL TERP 28 PURGE STND
GAIN 12 19FPD BTE

COMPOUND NARE PEAK R.T. AREA/PPN

ETMVLBENZENE 3 84.9 1.478 PPN
STYRENE 4 104.2 14.42 PPN

SToP 0 123.2
SANPLE LIBRARY | Jun 28 1985 13:78

ANALYSIS 8 46 - 91S0-£04- 100
INTERNAL TEPP 28 PURGE STND

GAIN 10 16PPTY BTE
COMPOUNDG  NAME PEAK R.T. PRREA/PPN

smg'r
} [

| PHOTOUAC
;

ST0P 0 163,57
SAOPLE LIBRARY |  JUM 29 1883 )313)

ANALYEIS o 47  23352~004-)00
INTERNAL TEMP 29  SAMPLE STND

GAIN 18 ' 10rPn BTE
CONPOUND NRME PEPK R.T. PRREA/PPN
BENZENE 1 78.0 3.398 PPM
TOLUSNE 2 42,9 8,397 PPN
ETHYLBENTZENE 3 93.t 3,439 PPM
STYRENE 4 1083.3 5,841 PPN

CONPOUMD MAME

STOP © 403.0
SANPLE LIBRARY !  JUN 28 1989 173:4@
ANALYS[S a 48 0330004100
INTERNAL TEPRP 28 PURGE

GRIN 1@ B3-20

COPOUND NANE PEAK R.T. AREA/PPR

PHOTOUAC

STOP 0 1862.9

SAMIPLE LiBRARY | JUN 20 1989 ]2:143

ANALYSIS 2 43 - @3IS-824-120
INTERNAL TEDPP 22 SAIVLE
GRIN 12 . pS-28

PERX R.T. ARER/PPR

3 23.9 3.8 us
* - 50.3 923.9 pus
6 .108.1 1.3839 PPN

(8-5-209



|

" SAIPLE LIBRART )

PHOTOUAC

START e cpacccccmcaaes RO cnmecmma

—
———

|

STO? 0 241.2

SATPLE LIBRARY |
ANALTSIS 2 4l
INTERNARL TEQP 26
SRIN 28

COTPOLND MATTE

LRGUKTUN
UNGKIKIIUN
| ETHTLBENTENE
. STTRENE
LNKIORR

..$10P 0 32p.8 RO
JuN-ga 1983
SRLYSIS 8 4D 7s BISO-£94~-1ED
- INTERNAL TEN? 26 PLREZ"

'lil‘n

JUN 28 1383 )2:33
2350-204- )90
SAMPLE
84-20

PEFX R.T. AREA/PPR
4 .25,3 4.9 vs
L] 38.1 9349.2 mUS
L] 88.3 186.8 PPN
2 186.3 93,70 PPN
8 178.2 228.8 auUS

s$ToP 0 3.2
SANPLE LIBRARYT 1 JUN 20 1588 J2:1 9
RIMALYSIS 8 42 2358294~ 238
- INTERMAL TEMP 23  PUREGE
eAlN 1@ pe-20
T COMPOLD MANE  PERK R.T. AREAVPPN
- s THTLBENTENE 2 82.1 4.421 PPN
- STYRENE 3 jer.z s.188 PPN



FECT

oUAC

START _a__g

v

e

.f
|

sToP o 131.2

SAPLE LISRARY )
RANALYSIS 8 50
INTERNAL TEMP 9)
GAIN 19

COMPOUND NAME

JUN 20 1989
2353-084-102
PURGE
B5-13%

13:q8

PEAK R.T. RREA/PPH -

| PHOT

OUAT |-

STAST

)

SToOP 0 121.2

SATFLE LIBRARY |
ANALYSIS o 51
INTERNAL TEMP 31
GAIN 18

LIGUROLN

JUN.20 1983 13149°
9338-099-100
SAIPLE

B3-13 e

COMPOUND MAME  PEAR R.T. AREA/PPT

1 - 29.0 1868.3 oVS -

PHOT

ouRC

Sfﬂ?‘n v

8 3

‘STOP 0 8.0

SAITPLE LIBRARY |}
ANALYEIS 2 52 ¢
INTERNAL TEITP 21
BAIN . 2

COMPOUND NAPE  PE

. B3-13

Jun 201599 -
 BISDCO= 18D .
FLERET

RK R T, -

S

. STYRENG

“stop o

PHOTOUAC |

STN!‘Y-';> Feem ———
a 2
Lo
e 3
V L
& 5

STOP © 181.2
SAMPLE LIBRARY | JUN 278 13983 )7:34
ANARLYSIS 8 53 2339-Ca4=-)22
“INTERRAL TENP 32 SAMPLE
6AIN 220 - 83-13

COMPIMAD NANE PEAK R.T. PAREAPPM

LGN 1°,-28.2 213, ~US
: ETHYLBENTENE 4 - 92.1 €39.3 PPB
3

*102.3 2.788 PPN

PHOTOUAC

214.1

SRIPLE LIBRARY | JUN:28 1383
ANRLYSIS & 54 ¢ GISO-L24-100
INTERNAL TENP 32 PURSE

GAIN 12 © 85=-18

19: 8

CONPOUND MAME PEAX R.T. AREA/PPN

;EHOTOUQC}

STRRT _ ;o

SADPLE LIBRARY |

JUN 29 1963 14: 3

| ANRLYSIS a 33 0352-294-~100

. INTERNAL TEMP 32 SAMPLE

,  GAlN 1@ Bs-10

{ COIPOUND NANE  PERX R.T. ARER/PPN

D UNKINDWN 4 14.7 389.0 VS
BGaae 4 25,9 19.} US
UPGKRDMN 7 57,3 7%4.3 mus
ETHYLBENTENE 8 83.3 10.77 PPN

PHOTOUAC

TSTRZT _a._y

: s 2
STOP 0 183.0
SARIPLE LIBRART 1 JUN 20 1989 14:1@
RNALTSIS a 38 @338-p24~-100
INTERNARL TEMP 32 PURGE
GAIR 1@ B3~
CONPOUND NAPE PERK R.T. ARER/PPT
LRGUDUN 2 23.8 213.0 aws

SHOTOUARC|
e

i
A
)
.

\
'STOP 0 147.2

SAPPLE LIBRARY | IUN 28 1383 14113
CANALYSIS 8 57  PI85-294-180
INTERNAL. TEMP ¥3  SAMPLE

GAIN 12 B5-8

CONPOUND NANE  PEAK R, T. PRER/PPT!
UGN 4 143 153.2 ous

S [
ETHVLBENTENE 2

24.3 2.3 us
82.9 20.40 PP



4
v

. amR W R

-y o e

I SEB S

PHOTOUAC

sToP 0

249,13
SAMPLE LJBRARY { JUN:20 1963 19119
ANALTYSIS 8 58 2339-2949—-)08
INTERNAL TEPMP 2  PURGE
GAIN 18 B6-3
COMPOUND NANE PERK "R.T. AREAsPPT
ETHYLBENTENE 3 -84.) 1.4 PPN

PEO:

START | g cafrmccrccmccemmrccrcmc e ———
=re ;s
S S
¢
¢
Tt 6 _]
\ .
\ -~
\_f
1
gote
] m\
8
9 -
g .
~7/
sSTOP 0 Lga.o0
SRAPLE LIBRARRAY | JUN 2B 1389 }4:3¢
ANALTSIS 3 a3 2330804 ) 03
INTERMRL TEDP 20 SANPLE
GRIN 18 Be-38
COMPOURD MANE FEAMK R.T. AREA/PPT!

BENTENE

13.7 1.232 PPN
24.9 1.4 Vs
- 83.1 321.1 PPV
182,72 2135.8 PR
176.2 270.9 oVs

SR 4 T
r Y
b )
! L
v‘,\-N E 2
e 3 !
e i o
STOP 0 125.8
SANPLE LIBRART | JUN 28 1989 )4 :4@
ANALYSIS & 68 - 23%0-G0e- 0P
INTERNAL TEFP 32 PURSE
GAIN 12 se-io
CONPOUND NAME  PERK R.T. AREA/PP
STHYLBENTENE 2 .8 5.327 Fen
STYRENE 3 103.0 73.52 PPN



ay mal & = o

. _ o L

Coa o2

)() .

l] L]
STOP 0 280.6
SAMPLE LIBRARY | JUN 28 1389 14:43
ANRLYS S © 61 B3350-394-)00
INTERNAL TEMP 32  PURGE
SAIN 2 pa-je
CONPOUND MRRE  PEAK R.T. AREA/PPN
ETHYLBENTENE 2 2.8 6%0.4 PPB

STYRENE 3 183,93 3.73@ PPN

PHOTOUAC

STRRT & .o

s 3

EIRY

stoP 0 103.8
SRNPLE LIBRARY | JUN 26 1983 14:48
ANRLYSIS B &2  3138-004-10D
INTERNAL TEMP 32  PURGE
GAIN 18 Be-18
COMPOUND NAME  PEAK R.T, RRERCPPR
ETHYUBENTENE 3 83,3 ).888 PPN

STYRENE 4 193.0 8.3352 PPP

PHOTOUAC
 —

s @ b
a8 2
> e
STOP B 171.3

SANPLE LIBRARY 1
ANALTSIS a ke
INTERNAL TENP 32
GAIMN 18

Jun 28 1983
2350-284-102
SATIPLE
pe-)p

14:52

COMPOUND NAME PEARK R.T. AREA/PPT

LINKNOLN 3 }15.8 376,68 ous
LINIIOLN 3 128.4 9.3 VS
LANRRDMO¢ 4 38.3 1.4 VS
ETHYLBENTENE 2 86.9 1,889 PPN
STYRENE 6 196.0 3,339 PPN

i . STYRENE

; s . STRST.z__,___..
e L

l o

| 1

} 2 i -

STOP 0 j82.0
SAMPLE LIBRARY | JUN 28 1383 14156
ANALYSIS o 64 - 2333-g9e-~00 ceacen
INTERMAL TENP 32 PuRaE STOP 0 210.}
GAIN 12 . p8—13 SANPLE LIBRART | JUN 28 1989 131 §
ANRLYSIS & &7  @758-e94-100
CONFOYND NANME  PERK R.T. AREA/PPR INTERNAL TEMP 93 PURGE
. GRIN e ee-29
Uiy 2 24.9 346.9 sus ;
. | CATPOUND NAME PERX R.T. RREA/PPR
ETHTLBENZENE 2 $3.8 3.038 PPR
7 183.3 2.973 PPN

I sTYRENE

- PHCTOVAC

e

a 2
l‘. - . ’
STOP 0 120.7 o -
SATTPLE LIBRARY | JUN 28 1983 1S1 @ ’ L
RANRLYSIS a 83 .- @333-eoe-100 : s 8 ‘o'
INTERMAL TEMP 92 PURGE
aalN 18 - pe-13 N
i 0
COMPOUND NANE  PERK R.T. ARERZPPN A]
A [}
\J
STOP 8 235.3 o
SATPLE LIBRRRY | JUN 28 13963 15:14 .
ANALTSIS 2 a8 - 2150-294~300
INTERNAL TEMP 33 SAMPLE
GAJMN 12 B&-20
PHOTOUAC] 1 e rewer
]
ST % T 3 2%.¢ 3.2 us
PR ¥ 4 58,3 937,93 aus
SRR - g--g L' eTHMLBENTENE 5 84.7 8.313 PPN
x 2 U STYRENE 8 184,27 9.434 PPN

PHOTOUAC

~ -
STOP 0 12.2 !
SAMPLE LIBRARY 1| JUN 28 1983 15: 3 4
PRALTSIS a 60 5 9ISp-gR¢-~)20
INTERNAL TENP 33 SAMPLE .ot T START .4,
GRjgm 19 ° B6-18 l
. S 2

COMPOUND NAME PER‘K ‘R.T. PREA/PPR t

UNKRDMN
UNKKDLN
ETHTLBENZENE

SATPLE LIBRARY )
ANALYSIS 8 a3
INTERNAL TEIP D4

09
z 4
STOP' 0 114,9
|
{ -ean 19
i

PERR R.T.

Jun 28 1983
2358-004- 02
PUREE

15:18

- 82-3

AREAZPPN



. N } G P N
*-“:;-, ——

e .

. S .
- me s | ‘

PHOTCUAC
T

{
{
l
!
l

|

ST a 222.3
SROPLE LIBRART )

JUN 28 1383 15:22

AALYSIS 8 78 PISH-eRe-)eR

| INTERMAL TEMP 94  PURRS

' GAlIm 18 B7-3
COMPOUND  NANE

FERK R.T. RREA/PPI

PHOTOUAC

| STRRT _5._,

z
2
. SIS o 71 @359-094-)20
INTERNAL TEMP 35 SAPLE
BAIN 18 Br-3 .
. .
COMPDUND NAE  PEAK R.T. AREA/PPR
i' UNGIKOLN 2 ‘24,8 1.1 VS
i ETHYLBENTENE 3 3.9 S.321 PPD
STYRENE 4 192.1 83,34 PPR

SI’FTT Beud

STOP Q 282.0
i SANPLE LIBRARY | JUN 78 1983 19:7)
H ANRLTSIS & 22 2752-804-100
INTOGRAL TEN? 39 pPURTE - .
Br>-10

A% 10

! COMFOID MANE PEAR Q.T. RRIACPPI

‘A= A 2m~ . oo

[PHOTGQUAC] -

STARY et e e
! ER
e g
el 24
l'cka_ .
{F——‘——-————'
!
1
i - .
STOP @ 135.4
SAPPLE LIBRARY | JUN 28 1503 13:38
ANPLYSIS & 73 @350-004-)ua
INTERNAL TEMP 38  SAMPLE
GAIN i Brge
CONPOLND MAME  PEAX R.T. AREA/PPH
UNX DN 2 24.8 1.2 us
UNKNOWN I 58.9 1398.4 mus
ETHYLBENTENE 4 64.8 ¢.0828 PPN
STTRENE 3 1@82,9 13.95 PPN

PHOTOUAC

Sl’ﬂ?l =

STOF 0 738.5

SANPLE LIBRART | UM 28 1983 ]9:49
RNALYSIS & 24 0330-8084- 100 -
INTERNAL TENP 393 PURSE

GAIN 19 BJ-15

CONPOIXD MRNE PEAX R.T. ARER/PPN
STYRENE 2 104.0 }.2680 PPN

(B-7-10)

START .o_.;

PHOTOUAC |

T
)
~
§
-
STOP @ 1:s.8 77Tt
SATPLE LIBRARY | .Ln 28 1983 161 2
PNALYSIS 8 75 0350-@@4— 100
INTERNAL TEMP 32 SAMPLE
sAIN 18 85-15
COMPOUND NAME  PEAK R.T. AREA/PPR
UNIROLIN 2 25,4 185.3 musS
ETHYLBENTENE s 82,2 2,484 PPN
STYRENE S 182.9 27.83 PP

PHOTOUAC]

STARQY ¢

STOP © 1:8.8

SARNFLE LIBRARY | Jun 28 1983 j68: @

FRALYSIS a ’a @3ID-po4-102
INTERNAL TEPP 03 PURGE STNOD

GAIN 18 SPPT STYRENE
COMPOUND NARE CERK R.T. AREA/PPT

PHOTOUAC

_sToP ©
" SATPLE LIBRARY |

' STYRENE

ANARLYSIS = 22

* INTERNAL TZrP 28

GAalN 10

COrPOLXD NANE

JLN 28 1383 )@: 9

2759-204~1C0
SAMPLE STND
SPPT STYRENE

PEAK R.T. AIER/PPN

2 121:8 J.41) PPM



-

.

I-

_\

PHEOTOUAC

STARY gy accacmmeee e

s 3
4
STOP 0 184.2
SAMPLE LIBRAKY | JUN 29 1388 3:32
ANALTSIS o 12 27330-004¢-)80
INTERNAL TEMP 28 PURGE
GAlM wm B8-8~19

CONPOUND NAME PEAK R.T. RREA/PPN

STYRENE 4 123.8 14.84 PP

PFOTOUAC

START ooy

F

E

1 s 3
STOP 0 178.0

SANPLE LIBRARY 1|
ANALYSIS 8 18 2330-204-120
IMTERNAL TENP 28 PLRCL
GAIN T 28 - p-8-19

JUN 23 1383 3y

COMPOUND MRNE PEAR R.T. AREA/PPN

STYRENE 3 J23.8 5.382 PPN

PHOTOUAC |

STRIT feup--

|

I

|

|

[ N o3 3

]

i ——-
SToP ¢ 145.1
SANPLE LIBRARY }  JUN 29 13983 3:15
AMALTSIS 0 14 2333-224¢-102

' IMTERNAL TENP 23 PURGE

: BAIN 29 B-6-3

! CONPOUND reAnE PEMR R.T. RREA/PPN

STYREWE

I §27.8 ).027 PP

PHOTOUAC

STABY tdgqmenmmmmman e m e
s 3 )

sST07° Q@ 172,98

SRMALE LIBRARY | JUN 29 1989 3119

FALYSIS 3 13 2730-809-100
INTERMAL TEMP 23 PURBE

eam 28+ P-6-3

CONPOUND NANE FPERX R.T. RREA/PPT
. STYRENE -3 122.1 271.8 PPB

283.8

sfoP o
SANPLE LIBRARY |

i RNALYSIS 3 18 -

| INTERIAL TEMP 29
™ 20

CONPOUND NANE

BENTENE
TOLUSKE
ETHWR SENTENE
STYRERS

Jun 29 1383 3:2¢

2359-294-320 -
SATPLE :

~ g-6-3

PERK R.T. RREA/PPN

T 24.9 1.423 &P
3. 820.93 894.7 PO
2 182,39 18.53 PPRY
f 120.3 288.) PPN

JUuN 28 1383 9:

| ANRLYSIS a il 23139-g0e-j0Q

i INTERNAL TEMP 28 PURGE

b oAIN 28 - p-8-3

, COMPOWRD MAME  PEMX R.T. ARERCPPN
h

STYRENE I 126.0 8.112 PPN

PHCTOURC

STRRT oy
v 2 i’
STOP 0 171.7

SAIPLE LIBRARY |
AMALYSIS 3 12 BII-LD4~ 102
INTERNAL TEPP 28 PURGE
GRIN 72 - B-B-3

Jurn 23 1909 3: 3

CONPOUND NANE  PEARX R,T. AREA/PPR

STYRENE 2 128.4 2,089 PPN

PHOTOUAC

©STRIT 5o
: T--
s 9
s 4
STOP 8 194.3
SAPNPLE LIBRARY 1 JuUr 29 1385  9:12
ANALYSIS 8 13 233D-8aeia2
INTERNAL TEMP 29 PURGE
GAIN 22 p-8-3

CONPORD MAME  PEAX R.T, ARER/PPR

STYRENE 4 128.9 1.443 PPN



-' -’ -A -

) ) . ] | ‘ t - - - -
N - t 1 .
- -\ - - ’
f )

‘stoP @

SToP 0
SAMPLE LIBRARY |
FNALYSIS &8 28
INTERNAL TEMP 3@
nIn 12

CONPOIND NAnE
STYRENE

SToP &0 1m8.5

SAIPLE LIBRARY |
ANALYSIS & 24
INTERNAL TEPP 23

AN 18 -

CONPOUND pAnE
STYRENE

JUN 23 1989

PHOTOUAC

10:2)

178.9
SATPLE LIBRARY )

CRNARLYSIS 8 23
" INTERMAL. TEMP 90
Lo 19 -

Jun.29 1383 10124

F130-004~100 . .

8-6-10

e Typaee st

COMPOUND NANE  PEAX R.T. AREA/PPR

STYRENE

3 1.2 1,094 PPN

PHOTOUACT -

194,09

Jue 23 1983
© @159-224-1020
PURGE h
f-g-10

- PERK R,T, AREA/PPM

? 126.0 2,987 PPRY -

oA w e

10122 -

|
|
|
i
|
|

STO? 0 je3.9

SATPLE LIBRARY |
2
INTERNAL TEMP 28

ANRLTS IS 2
GRIN

CONPOUND Rang

PERX R, T,

JuN 23 1383
@IS-0049- 100
PURGE
B-6-10

12y q

AREA/PPN

PHOTOURT]

START
% 3

STOP 0  207.0
SAMPLE LIBRART |
ANARLYSIS & 23

Jus 23 1aes

12118
0358-004-)00

INTERNRL TENP 29 sanpig
BAJN 18 B-p-}5
CONPOWD NAME  PERK R.T. AREAAPPR
[T 78 23.2 4€3.] ous
STYRIRY 124.4 130.57 ppn

130.2 1.5 wus

1

'[

|

)
sSTor o 152.8
MIPLE LiBRARY )
ANALTS]S 2 13
INTERMAL TENMP 29
QAN b{]

COMPOUND NARE

STYRENE

JUN 23 1383 4:9)

PEAK R.T.

B30-3p4-] 82
PURGE
B-8-18

AREAR/PPR

2 ]70.2 1.438 PPN

PHCTOUAC

STRRT g mas cmccecmeem——————
5"\/
-
-

a8 1

s 4

r =

]

STOP 0 171.8
SANMPLE LIBRARY | JUN 29 1383 J:48
TRNRLYSIS &8 28 2359-Ca¢-1G0
INTERNAL TEMP 22 PURGE
GAIN e B-8-10
COTTPOUND NARE PEAK R.Y. AREA/PPN

PHOTOUAC

STOP 0 225.8
SANPLE LIBRARY | JUN 29 1383  23:5@
- ANALYSLS 3 2] @339~094-109

INTERMAL TEMP 23 SArPLE

GAIN e  p-8-79

COMPDUND MRME  PEAK R.T. AREA/PPN
ek 1 12.0 104.9 aus
ek 2 73.8 1.2 us
LR 3 82.3 290.2 nus
STYRENG 4 127.9 29,494 PPN

(B-8- 20)



N\

\

PHOTOUAC

STABT (o gpee

P
L

!r'L

b e,
SToP @ 142, ¢
SATFLE LIBRARY ) LN 23 13Rs 1)oe
NNPe YSIS g RN e25P-20e~- 100
INTERNAL T:iF 92 SAMPLE 57ND
GRIN 1 SFPD STTRENE
COMPOUND NRNE  PERY R.T. PAREA/PPT
ETHYUBENZENE

4 183.49 5.293 PPN

PHOT

QUAC

CALIBRATED PERK 4, STYRENE

SAMFLE LIBPARY 1 Jum 23 1929 |1:30
ANALYS S 3 42 23-2R4-1 PR
INTERMAL TERP 372 SAPME STHD

cALr 13°] ZPFM SYYRENE
COMPOUND NAPE PEAK R.T, PAREA-PPN
STYRENE

4 1e35.9 s.c02 PPN

PHOT

OUARC

STAR3T ey gp -

r g
stop 0 fiee T T
SAPFLE LIBRARY 1 JuN 23 1383 11:34¢
RAALTS IS a 13 2258-0224-)22
INVERNNL TimpP 32 PLREE STND
GAIN 1e SPPT" STYRENE
COMPOUND NANE PEAC R, T. AREAZPPR

PHOT

SIRBT g g

PHOTOUAC

£ 3
sToP o 128,27
SANPLE LIBRARY | JuN 29 pagy 11:23
RNALYSIS 3 22 g13-204—)00
INTERMAL TEPP 232 PLRIE STND
AN 1@ 2PPTH STYRENE
COMPOLND MANE PERR R.T. RREA/PPR

ETHYLBENTENE J 184,83 3U).0 PPB

SHOTOUAC

STR3T g

] , _
STOP 0 119.2
SANPLE LIBRARY 1 JUN.28 1388 11127
ANALTYSIS a 42 @338-8D4-)00
INTERMAL TENP 32 PURGE STNO

GAIN 1@ 3PP STYRENE

COMPOUND NRNE PEAK - R.T. RREA/PPR

ETNTLEENIENE

J .1e3.7 583.7 PPB

UAC

: 93
!

STOP © 112,72

SPAPLE LIBRARY )
ANRLYSIS 2 41
INTERNAL TEMP 32
8ALre ia

JUn 23 1383
2718-884-100
PURGE STND

© SPPTY STYREME

11:22

COrPOrD KA PERXR,T.  ARBR/PPN

PHCTOJAC]

STRRT o e
{

. SIOP O 1e3.s
SAPP.E LIBRARY |  JUN 29 1988 11t 8
APALYSLS & 14 @50 ) R

) iNTERNAL TERP 3]  PuRef

! LUTL 18 B-s3j@

\

| COMPDIND NRME  PEAK R.T. AREA/PPN

-9.-*.--.

PHOTogéC

-~
]
z i m .
[)
- v/
StoP'0  154.7
SAMPLE LIBRARY | JUn 23 1983 J1:15
P ANRLYSIS = 17 035e-294—100
. INTEPMAL TEFP 32 serPLE
H GAIN 18 B-%-310
COMPDUND MRNE  PEAK R.T. AREA/PPR
BENYENE 4 - 29.9 2.262 PPN
LNNTUR 8 84,7 284.2 pus
ETHYLBENZENE 2 184.3 13,27 PPN

PHOT

START _a..

OUACT

STOP 0 18,4

SANPLE LIERARY

Jin 29 1383 11118
ANARLTSIS 3 I8 2330-294—~100
INTERNAL TERP 91 PURGE STND
AN 18 3PP STYRENRE
COMPOUND  IANE PERS~R.T. AREAVPPN
ETHYLBENEENE 3 104.9 2.C93 PPM



: \ ) \
S TN Tl E aE = =

PHOTOUAC

START auns
o
i
!
i
1
i
1
! .
sToP o ;71.82
SAPLE LIBRART | Jun 23 1989 11:34
ANLTSIS 3 L1 ] 3I52-02849-) 20
INTERNAL TEPP 22 PLRGE
SAIN 1" B-3-13
COMPOUND NANE  PEAK R.T, AREA/PPR

START . 2g. 4o

.
STOP 0 151.9 :
S40PLE LIBRARY |  JUN 23 1363 ;!5
ANWMLYSIS 3 43 I30-004-)00
INTERNAL TERP 9] SAMPLE
8AIN 19 ArRIANT AIP
COMPOUND NANE  PEAX R.T. PREA/PPM

LN RDLIN

2 3.9 112.8 ous

STARY _5p

PHOTQUAC

1 X b ]
\\
sToP © 132.2 .
SAMP.E LiBRARY | Jun 23 1389 12: 2
PIRLYSIS 3 S8 @I5D-AR4-108
INTERNAL TErP 7) SAPMPLE
GRIN 1@ p-3=13
COTPOUND NARNE PERK R.T. AREA/PPN
wmcgmm 4 '735.0 384.9 oS
[Tr=0 5] 3 836.3 723.2 aV$
ETHALRENTERE 4 -08.0 34.491 PPN
STYRERE 2 103.0 )J@.8 PPTT

~
T
Q
to

A\

W
0

CALIBRATED PEAK 3, BENTENE

SAMPLE LIBRARY | JUN 29 1965 J1:16

PHALYSIL B 46 - 2239-894-)20
INTERMAL TENMP 32 SANPLE STRO

GRIN 1@ - BIX

COTPOUND RANE PEAX R.T. AREA/PPN
UrCQRDWN 2 18,2 123.4 aUS
BEMZENE 3 20.3 1@.20 PP
TOLUENE 4 41.7 9.222 PPN
ETHTLBENZENE 3  3i.6 7.796 PPN
STYRENE 8 29.49 §.63) PPN

CALIBRATED PEAK 4, TOLUENE

SANPLE LIBRARY | JUN 23 13€2 )]:48
ANRI.YSIS B3 46 - - 9232-@04- ;0P
INTERNAL TENP 3] SHAPLE STnC

GAIN e BIX

COMTPOLD MANE PEAX: R.T. AREAR/PPM
LKoY 2 19.2 123.4 VS
BENTENE A 22,3 11.72 PPN
- TOLUENE 4 - 4.7 12,80 PPN
ETHYLBENTENE 5 31.6 8,438 PP
STYRENS 8 86.4 ].346 PPN
sSTD?7 0 287.8

SIPLE LIBRARY | JUN 23 1383 )]1:43
RALTYSIS D 4 + 21389-Gue-10D

INTERNAL TENP™ 931 SAMPMLE STND

anim- 19 - BIX

COMPOUND NANE PERK R.T. AREA/PPN
LANKND N 2. 128.2 1723,4 aUsS
BENZENE 3 U232 PRI
TOLLENE 4 41.7 18.60 PPN
ETHYLBENTENE 5 31.8 8,432 PPR
STYRENE 8 [B8.4 1.3948 PPN

STOP @ 187.2

SArPLE LIBRARY 1 JUn 29 1383 11 :38
ANALTS]S 8 49 2230-20 ¢~ 29
INTERNAL TEDP 272 FURGE STND

aAIN 1e SPPY STYREME
COMPOUND NRNE PEAK R.1. PREA/PPN

PHECTOUAC

STARY Ly —ue

SAMPLE LI3RANT i LN 23 1383 11:33
. BNALYSIS 8 43 @330-0p4-180

INTERNAL TEMP 33 SARPLE STND

"AIN 2 SCPP STYRENE

COMPOUND NAME  PERK R.T. ARER/PPT

STYRENE 9 106.9 4.338 PPN

PHOTOUAC

. START s ————
ST
e 3
stoP 0 172.2
SAMPLE LIBRARY 1 JUs 23 1983 11343
ANALTYSIS 3 48 2750-894-1080
INTERNRL 1EPP 32  PURGE STND
ST ® BI®
| COMPOWD MAPE  PERK R.T. RARER/PPR



- N E W W

Gy Ea =

PHOTOUAC

CALIBRATED SEAK 3, BEN2ENE

SAMPLE LIBRART |
ANALYSIS a 20
INTERNAL TERP -8
GAIN 10

CONPDUND NANE

PERK  R.T.

JUN 23 1389
@258-2R 4~ 28
SAPPLE STHD
Erx

14:22

AREA/PPN

BENRENE 1  28.1 10.2@ PP
TOLUENE 4 41.3 ]2.38 PPR
ETHYLBENTENE 3 31.8 t1.28 PPN
STYRENE 8 j@e.1 s.%83 PPN

PHOT

QUAC

CALISRATED PEAX

SANPLE LIBRARY |

4, TOLUENE

JUN 23 1383 je:22

PNRLYSS 3 r 233004100
INTEPPAL (EnP 22 SAMPLE STNC

GRIN 18 Brx

CorPOUND NANE PERK R.T. PAREA/PPP
BENRENE 3 22.1 18.40 PPN
TOLUENE 4 41.3 12.83 PPRY
ETHYLBENTENE 5 31.8 11.3) PPN
STYRENE S8 J108.1 S.6827 pPh

PHOTOUAC

CRLIBRATED PERX  S,E THYLIENZENE
SANRPLE LIBPARY |  JUN 23 1989 14:29
PNAMLYSIS o 20 @35P-vRe-10@
INVERNAL Tinif ©€  SAPPLE STND

GPIN is BIX

COMPOUNMD NANE  PEPK R.T. AREA/PPR

BENTENE
TOLUENE
ETHYUBENTENE
STYRENE

3 20.1 3.343 PPN
L] 41.3 10.12 PPn
5 3].8 11.88 PPN
§ 1PB.) 5.42¢ PPN

PHOTOUAC

sTOP 0 63.2
SAMPLE LIBPARY |
MARLISIS 3 g

JUN 23 1389 14:15
PI%0-pRe- 100

IFTERNAL TZ0P 20 FLPGE STHD
GAIN 12 Bix
CORPOUND NOPE PEAX R.T. AREA/PPR

SToP- 0 1572.0
SAPLE LIBRARY |

JuN 29 1383 49

ANALYSIS 8 19 2238-004~ 100
INTEPH:AL TEFP 37 FURRE STND

RAIN 12 Brx

CONPOUMD NRNE PERK R.T, RREA/PPN

PHOT

UUAC

START adPdem

[y

STOP 9 148.3
SAMPLE LIARARY |

JUN 29 123 14:22

ANALTS S 8 20 2338-224- )20
INTZRNAL TEDP 3 SAMPLE SI1D

SAIN 14 FIX

CONPOUND NANE PERK R.T. AREA/PPTT

UNKNDWN
DG
STYRRE
sTwRRG

23 20.% 1.4
4 4.2 1.8 us
5 91.0 2.773¢
8 3

[PEOTC

!
| STARY _..__,“. .....

i
! ’
i > =3
]
STOP ¢ 168.8
SATTPLE LIBRARY |  Jun 29 1989 14: 7
ANALTSIS 3 S g19n-ape-108
INTERNAL T2MP 37 pumag
. IRIN 12 F-3-7p
. COMPOUND NAME  PEAK R.T. PAREACPPR

PHOTOUAC

N\
Q.
; a s '
3 T & m
i & 0 ﬂ
Lo
A\
l- STOP 0 122.3
| SANPLE LIBPARY |  JUN 2?8 1989 j«¢:j@
I pepLTSIS 8 16 @330-804-102
© IMTERNAL TErP 97  sapFLf
GAIN 189 B-3-20
COMPOUND NPME  PEAK R.T. AREA/PPR
UNXNOLN 3 133 147.7 sus
T LBGUROMN 4 731 1.y us
UT 5 N 5  52.3 387.2 aus
ETHYLBENZENE 8 72,1 29331.8 PP8
STYRENE 7 %6.4 ¢.874 PPR

PHOT

OUAC

t
|
i
r

START _a__4, -
E -]
- STOP "0 183.8
SRIPLE LIBRARY | JuN 23 1389 14:12
MALYSIS 2 17 ¢IA3p-PP4-12p
INTEPMNRL TERP 22 PLRBE STINC
EAIN i@ eix
COMPOUND NANE PEAK R.T. AREA/PPN
STYRENE 3 26.7 422.9 FPB



- - d o

BENIENS

PHOTOUAC |

STABT _g__y

!

i
'

(

;

sSToP 0 1s51.8

SAMPLE LIBRARY 1 Jui 29 1383 0:34
ANALYSIS & 33 22302884~ 1200
INTERMAL TERP ) PURGE

GRIN 1@ - B8-3-5

CONPOND NANME  PERK R.T. AREA/PPN

STYRENE 3 124.4 2,472 PPN

PPCTOUAC]

STAAT

STOP © 133.8 -
SATPLE LIBRARY ] Jliv 23 1389 2157
ANALTYS IS & kL *3B-204~ 190
INTERNAL TEMP 31 PURTE

GAfm 1@ B-3-3

COTPOUND NANE PERX R.I. AREA/PPN

ETHYLBENTENE 2 122.49 332.8 PPP

SEOTOURT

ST "i"i""

q°

STOP © 182.2
SANFLE LIBRARY | JUN 23 1983 1i: 2

PRALYSIS o a3 2335204120
INTERNAL TENP 3) SATPLE
GALIN ]e B-3-35

CONPOUND  NAME

I3 AWw.33192PPn
WCURBV 3 - 04.2 782.0 aUS
ETHYLBEHTENE ¢ 104.9 B8.623 PPN

PHOTCUAL |

START (g e qmmmme
2

L]
(
i
|
i
i

SANPLE LIBRARY 1 JUN 2% 19383 10143
NNALYSIS B 72 © 2139-284-)00
INTERNARL TENP 2P PLROE

GAIN L] B-5-3

CONPOURD MANE PEAX R.T. AREA/PPI

STYRENE 3 123.2 19.23 PPN

~ PR

S ¢

STOP 0 i21.7

SAMPLE LIBRARY } JLN 73 1sB> 18:48
ANALTS ;S 3 N 2333~234~| 20
INTERMAL TENP 232 PURGR

IRIN 10 £-5-3

COMPOUKD NAITE  PEAL R.T. PAREA/PPTY

STYRENE A 120.8 4.68] PPN

SEOTOUAC

START .,

STOP Q@ 142,95

SPAMPLE LIBRARY 1 JUN 23 1903 )@:3]
ANALTSIS 3 22 @ASP-rR9~ 1P
INTERNRL TENP 31 PURGE

GAIN 18 - B-3-5§

COTPOUXD NANE PEAK R.T. ARER/PPN

STYREKE - 2 123.8 }.3)3 PPR

D N [N
STRART e o e ee e o
!
l'
|
e s
Id

SARPLE LIBRARY | IUN 29 1383 j0:3w
ARALTYSIS a3 ° ) 2350004100
INTERNAL TEMP I) PUROE

SAlN 18 B-8-10

COMPOLND NANE PERK R.T. PRRER/PPT

STYRENE I 128.4 1.468 PPN

PHOTOUAL

STCP @ 161.8

SANALE LIBRARY | JLN 23 13983 j@:39
RNALTSIS 3 28 YIS0~ ) UB
INTERHAL TEMP Q) PURGE

GAlN 1e 8-6-10

CONPOURD NARE PEARK R.T. AREA/PPN

PEOTOUAC

STAQT .

STOP Q 288.3
SANPLE LIBRARY | JUN 23 j3@3 j02:40

ANALTSIS & <3 @303 4128
INTERNAL TSNP 23 PeRSt S Quag (£
MIN 10 a-8-1R

COMPOUND NAME

PERK R.T. ARER/PPN

LT vy s M.y 1.8 us
UKKRDU 3 69,3 2]9,9 oS
STYIENE > 123.8 725.8 PP

(B-g-r)



(B-1o_ig)

PHOTOUALC |

smirL e
b

a 3
SIOP @ 147.4 ‘
SAIPLE LIEKARY | LA 23 13F3  j4148 -
ANALYSIS o k& V339~ Pe~- 10
INTERNX. TEDP 3 PURSE
GAIN 18 p-1P=-13
COMPOUND NAME  PERX R.T. ARER/PPD
LRGN 3 118.8 114.3 pus

START _ o -
ART .o 4 -
... & 1
P
6

fgz i |
STOP ¢ 128.1
SIVPLE LIBRARY 1 JUN 29 1989 j4:3¢
PNALTSIS & W 2330-004-j00
INTERNAL TEPP 98 soreLf
GAIN e p-1e-)1e
COMPOUND NAPE PEPK R.T. AREA/PPR
UIGODUN 4 20.0 628.0 oUS
STYRENRT 6 39,7 2,342 PPN
LOGGROMN 7 124,49 783.1 aUs

ST

STDP 0 136.2

SRPPLE LIBRAPY 1 JUN 23 1365 14:76
APALTS IS 2 24 PI30-wvae~)22
INTERMAL TEMP 3 SANMLE

GAIN 12 8-18-3

COMPIRIND  NANE FPEAK R.T. PAREA/PPP
UNstpaiN 4 29.3 231.2 mUS
ETMYLBENTENE 5 8.3 1.373 PPN
STYRENE 8 '183.3 1.342 PPN

(B-10-5)

Py

PHOTOUAC

a 3 -
sSTQP © 178.2
SAMPLE LISERAY | JUN.23 )383 )48
PRALTYSIS 4 23 4338-824-102
INTERNAL TEPP 36 PLROE -
FAIN 2 B-1p-10
CORPOUND NRNE PEAX R.T. AREA/PPN

( B-10-20)

PHOTOUAC

S'ﬁf ~a- gy

SIOP 0 155.2 )
SAMPLE LiBRARY 1 JUN 23 1383 14149
ANALYSIS o 20 2330-004-100
IMTERNAL TEFP 36  SpMPLE

GAIN g -B-lo-1B

CONPOWND NAME  PEAK R, T, AREA/PPR
Uracpanan 3. 15.8 183,2 muS
UNKNOLN 4 208 4.4 Us
UNKNOUN 3 623 1.2 us
ETMLODaERS & 9.0 @.137 PPN
STRENS 2 113.2 .013 PP

N " . PN
IPHUEUVWLE

]

!
STOP 0 j31.8
SAMPLZ LIBPART | _UN 73 1283 14:75
ANALTS S 4 2. 235P-ePe-jap
INTEFMAL TERP A5 PLRGE Siiwc
GRIN ‘1@ SPPR STYRIPE
COMPOUND NANE  PEAK R,T. AREAZPPN

PHOTOUAC

CALIBRATED PEpK

1, STYRENE

SANPLE LIBRARY | JuN 23 19689 4128
PARALTSIS 3 2] PISB-ePea- i
INVEPM L TEMP 28 SAMALE STND

31N 19 3PPR STTPENE
CONPOUND NARE FPEAK R.T. AREA/PPR
STTRENE 4 108.8 3.00@ PPN

)

ST0P 0 142.3

SAPLE LIERARY 1 IUN 78 1989 j4:29
ANPLYS]S o 22 2252-024-0¢
IMEPNAL TLRP 28 SAMPLE STND

CAIN i) 3PP STYRENE
CONPOUND MANE PERK R.T. AREA/PPN
STYRENE 4 126.8 5.@02 PPN

PHOT

CUAC

STABT _g_.p
stoP-e gaecs T
SAOFLE LIBRARY | JUN 29 1383 14:2
FAALYSIS 5 23 @33A-Ant-1np
INTEPNAL TERP 26 PURGE

TNIN 10 P-IP-S

CONPEURD NANE  PEAK R.T. AREA PPN



)

(B=li-5

STARY _5__ 4.

{
stoP o j3aa T Tt
SAMPLE LJARARY | Jum 29 1983 18: 1
ANALYSIS 3 4 2158-904- 82
INYERNAL TSFP 4P PreRog -
GRIN 19 B-11-5
CONPOARMG MATE PEAX R.f. RRER/PP

PHOTOUAC

STﬂqT-4_;_,.5_:.---_----_-_---....-------
9
'r—_ = s
s 8 -
22
.
X

i

STOP 0 254,93 PEELS .
SANPLE LIBRARY | JUN 29 1982 )61 3

ANALYS!S 2 I3 1 gASO-CRq-100
INTERNAL T2NP 40 spoLE . .

GRIN 18 = B-1}- ‘

COMPOUND NANE

avs

14.39 202,

UNXNOUN +
UNKNOUN 3 2%.1 1.4 -us
LK e 38.9 -
Emmm:ns FARE TN 9:370 rrrsr
STYRENE L]

194.) 61.48s PP

STOP ©
SACPLE LIBRAPY |  JuN.23 1385 ° J8:11
AMALTSIS 3 T8 - PASA-gRe-10A -

133.2

INYERNAL TZMF 92 -
GAlmn 18

PURGE
8-11-i8
CGGD R PERY -Q.1.  ARBRAPPR

STHTLOIHNIENT
STYRERE

3 .03.2 en3.3 PPR
4 109:9 2.999 PP

PECTOUAC

[ IR

—me——

!

!

' & 5

r

: 06
»
¢ 2

}/

1

b -
sS10P O 131.9
SAPLZ LIPRARRY | JLLN 29 13889 15:16
ANALYSIS & 21 2332-40 {= 1 4V
INTERNAL TEMP 37  AuReD
SRl 1P E-1p-"9
COMPOUND NRNE PEAMX R.T. ARER/PPN
LD 4 3].8 831.5 »US
UICROLN 3 26.7 231.3 mUS
STYRENE 4 116.8 1.44) PPN
UNKMOUN 2 142.2 1.3 us

(B-10-20)

START . g-a s

I }
STOP 0 112.@
SAMPLE LIBRRRY )| JUN 23 1983 13135
ANALYSIS 2 12 2330294120
INTERMAL TENP 38 PURSE
6RIN 19 . B-11-3
PEAK R.T. AREA/PPN

COnPOUND NANE

Lawd

PHOTOUAC

STOP O 174.0

SAMPLE LIEPAPY | JLR' 23 1363 13:38
ANALYSIS 2 93 - PAIB-BP4-1PR
INTERPAL TEF™ 98 PURGE

GAIN i?  e£-11-3

COTPOUND  NRME PEAK R.T. AREA/PPT

STYRENE 2 197.8 33%8.8 PPB

START . e cgmmee e caccmccccmcccceam e
a 2

STOP 0 142.3

>ATPLE LIGRARY | LN 23 1389 14192

MINLYSIS 3 22 a1s50-294- 129

IMTERNAL TiP 30 PUPGE

GALM 10 B-.0-20

COMPOUND NANE PERK R.T. PAREA/PPN

UngccOmn 7 132,89 148.2 nUS

PHOTOUAC

Smal’-‘__.‘__ ———

STOP @ 232.3
SAPP".S ' TBRART |

J'H 23 13€3 15: 8
FMRLYS IS & 2k 2328-PR4—) PR
INTEFNAL [ENMP 38 PLURGE
SRIN 19 B-)@-2m
COMPOUND NAME PERK R.T. AREA/FPN
LN mOby q 138.4 132.8 aVh



) EE W S e i; - AN N W Gy = am

i
i
|
i
i
i
|

PHCOTOQUAC

START g _ g
"

|
|

STOP 0 124.8

SAPPLE LIBPARY ) JUN 298 i3g2 1g:2
FNELYSIS 3 43 g3sBgne- ;0
INTEPNAL TIMP 4D pupsc

GAlN 1P r-11-15

COMPOUND NAME  PEAK R.T. AREA/PPR
STYRENE 3 196.8 882.0 PPE

PHOTOUAC

STABT novfuceae.
s 2
STOP 0 122.3
SA1PLE LIGRARY | JuN 23 1989 8138
rRALYSES 0 44 0392-094-)00
INTEPNAL TECP 42 PURGE
GAIN 12 p-11-15
CONPOUND NAME  PERK R.T. AREA/PPN

PHOTOUAC

Todgor

ST

STOP 0 lee.&

SAPLE LIERARY | JUN 29 j383 }=:7%
ANMLYS]S = 45 2358-294~102
IERMAL TEPP 4D SANPLE

SAIN 2 P-11-15

CONPOUND NANE PEAK R.T. AREA/PPR
UNKNOCUN 3 19.8 288.9 mus
LINK DN 4 25.4 1.2 us
LN 3 37,72 3302.0 aus
ETHYLBENTENE ] 86.2 3,331 ppPn
STTYRENE 7 108.8 1i.8}1 PPN

PHOTOUAC

START Lt e
- -~
P — —
=
{_ = s
I‘»-
1 -l
4
{/
STOP 0 173.4 o
SOMPLS LICPARY | Jln 23 13RS 18:00
ANALYS . S = “p PSP-RRe-1Pp
INVERRSL TEFP 41 SAnPLE
. GRIN 12 e-ll-re
CONPOLND MANE  FEAK R.T. AREACPPN
UNKOLN 7 1e.8 835.3 mus
UNKNDWN L 1 2.0 3.2 us
UNICRDLR S 327 4.4 us
ETHYLBENTENE 6 84.3 75.73 °Pn
STYRENE 7 1e3.4 33.05 PPn

C(8=11-10)

PHOTCUAC

STAQY _g..9

L - ]

£

T s
STOP 0 i23.3 T
SANPLE LIBRARY |  JUN 79 1388 81~
ANRLYS(S 2 41 @ISP-PO4-1P0
ITERML TETP 47 i PIEGE.
RRIN ..

Fej)epd -
CONPOLND NANE  PERK R.T. ARER/PPR

ETHYLBENZENE 4
STYRENE 3

83.3 1.022 PPN
108.8 2.934 PPN

PHOTOUAC

START .5 _p
e 3
5 s
stoP 8 212.3
SANPLI LIPPARY | JUM 29 1383 16:29
ANALTSIS 3 42  @lSo-Ppe~102
INTESPAL TEMP e#  FURGE
AN i e-11-18
COMPOIRD MAME  PERX R.T. AREAVPPD
STYRENE 4 103.7 €31.2 PPE

L oz 2
stop @ 198.3
SAFFI S LIBPARY | JUR 29 1989 16117
ANALYS]S 3 32 933-0pe-1@@
INT=RNAL TINP q1  PURGE
SAji i8  8-11-10
CORPOUMD NRRE  PEPK R.T. ARER/PPN
STYRENE 1 1@3.1 1.289 PPN

PHOTOUAC
o=

| B |
STOP @ 128.6
SRIPLE LIFRPPY |  JUN 23 1383 16118
PNAL TSIS & an PISP-PP4-)109
INTERMARL TERP o FLRBE
GAIN 19 g-ji-1e
COMPOLND NAME  PERK R.T. ARERA/PPT:
STTRENE 3 193.4 5.997 PPR

PHOTQUAC

START g2
T 3

SToP B 124.8

SAPLZ LIEPARY | JUN 23 1383 16:19

ABMALTYSIS a 23 2I53-294q~ | 22

IFTEPMAL T2P 42 PLRGE

SRIN e Fe:l=i?

CONPOLNO NAME  PEPK R.T. AREASPPN



-l

b’
-
o

PHOTOUAC

S
]
3

STOP 0 2272.2

SAIPLE LIBRARY |  Jun 27 1383 *11:93

ANALYSIS a 15 2156-c94-100
INTERNAL TEMP 32 puRes

GAIN 22 - pi~13

CONPOUND NARE  PERX R.T. ARER/PPT

.UM 27 31388 12129 ’
- INTERNAL BATTERIES LOw, PWER OFF

- PC'OPERATION REQUIRED T

f
f

STOP O 133.2

SAMPLE LISRARY | Jun 29 13e8 )6:33
AMALYSIS 2 49 315290400
INTERNAL TENP 98 PURGE

GAIN 18 B-11-20

COMPOUND NANE PERK R, T. AREA/PPN
STYRENE 2 192.2 1.188 PPN

STOP 0 132.8
SATPLE LIBRARY |
RreQLYSIS 3. - 48 -

JUN 29 18383 17: ¢
Bl3A-epe-180

| ANIERRAL 5P 9D - FuooE - cey
" eAIN T B30
FERX R.T. RREA/PPD

S0P 0 1.6

SFOFLE LIZRART 1 SUN 2% 1:f3 1F :e)
FhALYS S & 8 “35P-204~300
liv.EfnaL TEPP 25 SANPLE

GAlN 1@ E-11-13

COMPOUND MARE fEAK R.T. RRER/PPN

PHCTOUAC

STRBT gy e eceeeee - ————

STOP 0 822,

SANPLE LISRARY 1 U 23 1389 18155
AMALYS:S . LP4 01SB-2ne- VP
INTEFNAL TERP 32 PURSE

SAIN 12 8-11-20

COfTPOUND MARE PERK R,T. ARREA/PPN

STYRENE

4 189.3 1.49) PPN



PHOTOUAC

CALIBRATED PERX 4, TOLLENE

SRAPLE LIBRARY |. JLN 22 1389 a:1a
ANALYSIS & 9 A2Z0-204¢-)100
INTERNAL [ENMP 20 SMPLE STND

GAIN g Bix

CORPOLIND NARE PERK R.T. AREA/PPN
BENTENE 3 13.1 12.23 PPN
TOLUENE 4 38.2 10.8@ PPN
ETHYLBENZENE 3 87.4 12.22 PPN
STYRENE 6 197.3 4.02) PP

PHCTOUAC]

CALIBRATED PEAK S, STMTLBENZENE

SANPFLE LIBRARY | JUN 33 1389 8:18

AMALYSIS 3 e Q333-89¢- 100
INTERMAL TERP 33 SANPLE STMND

GAIN 12 Brx

CONPOUND NARE PEAK R.T. AREA/PPT
BEMEENE 23 13.1 12.78 PPN
TOLLENE 4 38.2 1t.24 PPN
ETMYLBENTENE 3 87.4 11.08 PPN
STYRENE ¢ '193.3 4.218 PPN

PHOTOUAC
o

STOP Q 208,72 .
3ANFLE LiBPARY 1 Lum 20 1989 8:73
ANALYSIS a J 0335920 4~-100
INTERNOAL T2PP 2N PLRGE STNP

SAIN e BIX

CONPOUND nNARE PEAK R.T, RAREA/PPN

!

B {

FPHOTOUAC

STRBT . 4.5

3 2

t .

sToPr @ 123.3
SANFLE LIiERARY |
ANALYSLS o n

JULN 3P 19v3 e:78
P35A-pR4~ 100

INTERNAL TERP 3] ~=c=me5TND

GRIN 1w aix SAm puf
CONPOUND MANE  PEAK R.T. ARER/PPN
BENTENE 2 13.2 12.61 PPN
TOLUENE 4 38.3 11.21 PPR
ETHYLBENRENE 5 87.4 3.233 PPn
STTRENE & 123.8 1.327 PPR

PHOTOUAC

8.

StoP ¢ 2e8.3

SARPLE LIBPERT |
ARALYSIS 3 11
INTERNAL TEMP It
GAIN 1]

JUN 33 1383 1%
3150~ 4— 120
PURGE SinD
3PP STYREME

CONPOUNRD NANE

PERK R.T. PRER/ZPPT

PHOTOUAC

START. 4.3
4

STOP O 184,8 -
SHPPLE LiPRARY 1 JUN 32 1389 £148

ANALYSIS a 12 3350-2049~ )0

- INTERNRL 1EPP 0 SAMPLE

GRIN e e-12-3

COMPOUND NANE PEAK R.T. ARER/PPN
LINK DN k| 14.2 121.8 aUS
ETHTUBENZENE 3 e1.3 373.8 PPN
STTRENE ¢ eR.0 13.32 PPN

PHOTOUAC

l '

sTOP O 142.3

SANFLE LIBRARY |
FNRLYSIS 2 13
INTERNRL TERP 30
GAlR 1a

Jun 22 19382 5:52
BI5P-2P 4= 9P
PUROE
e-52-10

AREA/FPTI

COMPOUND NAME PERK R.T.

ETHTYLBENIENE 2 2.8 le.83 PPM

PHO T OUARL

3 07:3 ST
s 2
i
. stoP 0 231.8
© 2RMPLE LIBRARY | JUN 10 1383 B:38

ANPL_YSIS 0 14 2332224100
IMEPIAL TEMP 21 PLRGE
CnIN 10 P~-12~-10
COMPOUND NAME  PERK R.T. AREA/PPN
ETHYLBENZENE 2 81.2 2,181 PPN

3

2
STOP O 146.2
SAMPLE LIERARY ] JuUW 2P 1383 3:11
AMRLYSIS 3 15 2358-P04-100
INTERMAL TERP 32 PURGE
SAIN 12 e-]2-1@
CONMPOUND NAME PERK R.T. PAREAR/PPN

STYREME 7-102,7 9338.8 FPB



Dl o~
] ’— | ! i ! : /} [—i L/
H NI -
STABT L gecrccccacccccccccncnnnn-
-
i ?
SHOTOUAC | L as
I - | 1 R i ‘ ?
P B
TR e e e g
— : G
¥ .-
i ! : [
1 : L !
t . H {
i : i e e m e
=\ i ) . STOP B j42.5 -
{ ; Loos o . SewFLE LWERART | Lon 3W 1383 315
Hnodr : I IOANALYSIS 3 2 0D50-nae-1490
]) | | INTERNAL TErP 24 r:eag
, ' l GEIN 18 E-12-78
..... -——— - ; '
STOP 0 j23.6 r i R/PPR
! IND NAME  PEAK R.1. PRE
SANPLE LIBRARY | JUN 30 1989 916 j conPou
SNALYSIS 3 18 Aamp-pPa-ten : ! [P p—— 4 6.3 J.e33 PPN
INTERNAL TEMP 93  PLRGE ¢ STYREME 2 j@31.@ 8.323 pPR
SAIN 12 F-)ze1a , .
;
CONPOUND NANE PEAK R,T. AREA/PPR . , 1
|
I 1
STYREN E) 272,832 PPN e !
¢ 162.7 2.032 Fen ! sWP O 2558 :
| SARPLE LIBRRRY 1 Jur 2@ 193  9:28 i
| ANALTSIS & 13 93%3-80e-]mp |
INTERNAL TERP 34  PURGE i
N 14 B-12-13 1
i
CONPOUND NANE  PERK R.T. PREA/PPR | = J C '
x - PHCTQUA
START g dceeoccccmmmne R
2HOTOUAC] '
ll N )i f_—‘ L_, i
START

PEOTOUAC ) -

STOP 0 133.2
o JAMPLZ LIBRHRY ] Jun 2@ 13t3 v 8
sr”'--&--s- fIMLTSIS 3 N 2339804~ 103
INTEFHAL TINP ©4 F URQE
GAjN [T b-j2-20

STOP @ 158.8
SANPLE LIBRARY |  JuN 30 1389 3118
RNALYSIS 2 12 23150-09¢~ 111D
INTERNAL TETP 24 PURGE

GRIN 1e 8-12-3a

CONPOUND NenE PEAK  R.T. AREA-PPN

CONPOUND NADNE PEPK R.I. ARER/PPN

STYRENE ? 102,27 2,329 PPD

L. !

STOP 0 150} i
| 3RPPLE LIPRART | JUN 39 1983 3:39

ANHTSIS 3 22 0339-004-)ue |
INTERMAL TENP 33 SRPPLE i
SRIN 1@ B-17-15

covovs e i 15, PHOTOUAC

LINKNDIN 4 2.2 1.1 us
UNKNDUN S 58.1 192.2 mus START .o _, -
U ETHYLBENZENE 6 83.5 48.23 PPR
1 STYRENE 7 103.8 15,28 PPn
STORY oty , {B-12.-15)

’

STOP 0 137.%

SANPLE LIBRARY | Juid 32 3983 3:22
PIALTSIS 3 18 . @350-g834-)02
INTERNAL TENP 234 SMPLE

SAIN 12 - pP-32-12

STOP © 263.8 o
h SMUE LRRAFY L JUF TR 1983 183
ANALTS S & 23 VI31SD-2ae-aud
INTLANAL TEDP 23 FLRGE

3RIN 1] B~i3-20

COMPOUND NRNE PEAK R.T. PRRER/PPN

UNKMOLN 3 14.2 159.3 mus
UNKNDULN L} 24.2 4.8 Us
UNKNOWN 3 55.3 8@8.] naus
ETHYUBENTENE a 82.3 8.125 PP
STTRENE 7 182,44 3,235 PPR

CONPOUND NANE PEAC R.T. AREA/PPT

STYRENE 2 192.4 1.320 PPR

CB-iz-10)



PHOTOUAC

START .oy

STOF 0 118.9

SAMFLE LIEFARY 1 i 3D 1983 le:i6
FNALYS.S & 24 4338-9@4- 1P
INTERNAL TZP'P 7D PUPGE

SAIN 1@ B-12-20

COrPOLRA NANE PEAK R.T. PREA/PPR
STYRENE 3 i93.@ 384.9 PPB

PHOTOUAC

ST e e e e e ceeceeae
sSioP @ 125.4

SATIPLEL LIBRART | JUN 2P 1383 J2:29
ANALYSIS 3 s 8338-3p4- ;PP
INTERNAL TEMP 24 PURGE

eatn -4 g-12-20

COMPOUND NAME PEARX R.1. PREA/PPH

PHOTOUAC

stoP o 1823

anfiPLE LIPRRPY 1
RIMAYSES 2 20
INGVERMAL TEPP 39

JUN 30 1383
WD Rg— ) it

12129

GRIN . 1a

\ conPowr® Nang PEAK R.T. AREA/PPN
UNKROMN 3 19.1 171.8 aV$
LrxpOuN 4 "24.8 2.4 vs
UMD 53 55.3 314.8 nUS
ETHYLBENTENE 8 82,7 43.03 PPN
STYRENE 2 182.1 21.74 PPN

PEOTOUAC]

START _a.. g

——
"
w

SToP 0 141.a e
SANPLE LIEPARY | LN 20 19p9 )R:9)
ANALYSIS 3 27 @132-2Re—1A0
INTERNAL TEMP 34 PUPAE

GAIN 12 B-13-5

COMPOUND NAPE  PEAK R.T. AREA/PPD
STYRENE 3 181.0 876.8 PPE

SHOTOURC

PPy

ST

" STOP O 1132.8 Lo
SAWPLE LIBRARRY | JUN J0 3383 1M132
ANRLYSIS 2 ki 235009 4-19P
INTERNAL TZFP 28 PURGE .

GAlM 18 -~ E=-12-5.
CONPOLND NAfIE PEAK R.T.' ARER/PPR

STYRENE 4 182,49 1.403 PPR

PROTOUAC

STRBT .o..g---

s 3
STOP 0 228.8
SAPPLE LIERART 1 JuLh 72 19PS  j0:72
ANALYS.S & 23 r35p-299-190
INTERMAL TEMP 25 PURGE"-

GAIN ID_’

B-13-3
© ARERAZPPN

CONPOUND NANE:

/

STOP 0 145.8
SMWLE ' CPRARY | Lup T@ 1963 1D:e@
MALTYSES & 30 NOSu=dne-120
INTERNAL TENP 96 SAMPLE

| oAlN I A-11-8

+

' COMPOLND NAME  PEAK R.T. AREA/PPN
L 1 12.1 739.4 muS
URaCROMN 4 14.2 72,7 mus
BENRENE 3 9.4 2,733 PPN
ETHTUBENZENE 7 81.9 183.3 PPn
STYRENE 8 181.0 42.01 PPN

(B-13-8)

PHOTOUAC
STAT _a..g ———
s 3
LI
' stop o ee.e TemTTTTeT
SAOPLE LIBRART | JUN 3P 13P3 | 13°
PNSLYELS 3 2l @3SB-PP 1. 10P
INTERNM®. 2P 28 PURGE
[ T3] 12 B-13-10
CORPOUND NANE  PEAK R.T. AREA/PPN
" emeueenzene 3 82.6 1.868) PPR

STTRENE 4

192.1 1.388 PPN

[PHOTOUAC

START .5 . -

2 2
STor @ 21%.2
SANPLE LIBRART | Ui 38 1383 10:57
ANALYSIS 8 32 PI30-094-108
INTERMAL TEMP 95 PLRGE
GAIN W oe-13-p
| CONPOLXD MAME  PERX ‘@.T. MRER/PPN



Srﬂq'-;v--'v---t;-ﬁ; ------------
= 7
-,%-a- -7
é' T 9

v 2 i
v 1@ ]

N

STOP 0 212.3
SANPLE LIBRARY |
FNALYSIS 8 a2

Jun 32 1383 1) :12
0138—-824~-100

INTERNAL TENP 23 SANPLE

SAIN 19 B-13-19

COMPOUND NANE PERK R.T. RREA/FPPI
UNKNOWN 3 12,1 1.1 us
Urecnoumn 4 14.3 2.@ us
BENTENE 3 13.7 1.208 PPN
U Roun 8 24.3 7.4 US
TOLUENE 2 93.2 3,242 PPN
ETHYLOENZENE 3 82.1 J133.8 PPN
STYRENE 18 191.2 313.2 PPR

( B=13~l0)

SHOTOUAC

START .3 .-

2 9
2 9
a s
SToP @ He I
SANPLE LIBRARY 1 JUN 3P 1989 11:2)
PANM_YSIS © RL B330-2R4~ 100
INTERNAL T2 36 PURQE
RRIN 1e £-123-13
CONMPOUND tANE PEPK R.T. AREA/PPN
ETHTLBENTIENE 82,3 12.03 PPN
STYRENE 3 -181.8 13.58 PPM

PHOTOVUAC

START _a__3
£ 3
1 4
STOP 8 142.8

SANPLE LIBRARY 1}
fNALTSIS 2 33

JUR 38 1383 ))1:3e

U387 9~ 20

LATEPNAL TEPP 37 P1RRE

AN ie B-12-15

COMPOUND NANE PERK R.T. AREA/PFT
ETHYUBENIENE 2.3 2.028 PPN
STYRENE e2.1 8,257 PPN

CEOTLURC.
ll t L' ,_.1 N~ 1
S“‘RTT-.,_Q_ .........................
g 13

h
sToP o j43.e o TTTTTTTTTeT
SAIPLE LIERARY | Jus 38 1983 12
ANRLTYSIS & 36 - JIS8-204-100
INTERMAL TEPP 32 FURGE
GAlN 10 e-13-13
COMPOLEND NAME PEAX R.T, ARER/PPM

STYREME

3 101.8 3A!.) PPB

STOP @ 134.9

SAPPLE LIERART 1
ANALYSIS 3 97
INTERNAL TEMP 37
GAIN e

CONPOUND NAME

J

PERX R.T.

Ly 30 1583
@25-aa4~ 1002
PURBE
E-13-15

11132

ARER/PPTI

PHOTOUAC

START . qu ol

=3y

X2
*—9—
STDP O 2€2.3
SAPPLE LIBRPRY | JUM 30 1383 11:36
ANALYSIS 2 33 B358-Bde-188
INTERMAL TZNP 32 SAPPLE
GriN 1 B-13-15
CONPOUNDG NANE PEAK R.T. ARER/PPH
UNKINDUN 3 12.@ 323.8 aus
LNKNOUN 4 14.0 2.2 us
UnaKRIe 8 2¢.8 12.3 wvus
UrGaRDMN 7 54.5 7.3 Vs
ETIVLBENIENE 8 82.68 23.03 rFPN
STYRENE 3 18:.2 *82.3 PPN

PECTOVAC

START ... -
STOP 0 154.8

SPPPUE LISAPRT | JUN 20 19RS 11142
ANALYSIS B 33 R1SB-aes— )00
INTERNAL TEFP 38 PLRGE

GaIn 1 B-13-28

COMPOLND NANE  PEAK - R.T. ARER/PPT

STOTOURC

STARY L drcccrccncncacceraacacnm=——

= 3
] t ¢

8 5

StoP o i’1.8 :

SRMPLE LIBRARY ! JUN 39 1383 11:43

ANRLYSIS 9@ .- 8339-Aae-)R0

INTERMAL TENP 37  PLREE

GAIN 18, B-13-2R

CONPOWND MANE  PERR R.T.  ARER/PPN

LIGURDUN
STYRENE .3

.3 L.2¢.3 258.3 mUS
182.1 8.113 PPN

PHOTOUAC

STAT Lo -

syoP @ 278.9
SRAMPLE LIBRRRY 1
ANARLYSIS 8 41

JUN-32 1983 11:51

© BA52-294-140

INTERNAL TEDP 37 PURGE
GAIN 19 E-13-20
COMPOUXD NRIE PERL R.T.. AREA/PPN

STYRENE

I 182,.¢ 2,480 PT?



RRL AR

r

]

!

{

i

]

i

? = 13

e e -
sTor o 113.4
SAAPLE LIBRARY 1 Jun 32 1389 11:38
ANALYSLS a 42 ALt ot TR TN
INTERNAL TERC 38 PLRGE
GRlIn 18 E-13-20

conPeuNn Neng PEAK R.T. AREA/PPR

FECTOUAC]

Jux 38 1ses  j2: 1

INTERNPL BATTERJES LOW, POWER DFF
AC OPERATION REQLIREP

OO0

PHOTOUAC
‘"?gf-# £ T

StoP o 138.9
SPPLE LISRARY § Jun 2 1983 12: >
ANALYSIS a ) 2330~AP1- 100

INTSPNAL TZPe 97 poeg SAmpLE
AN 1P poja-zp

COnPoUND NARE PERK R.1. @AREA/PPR

UNKNOLN 14.3 4235 nus
LNKMOLN 24,2 3.8 Vs

1

3

UNKROUN L] 35.3 842.7 aus

ETHTLBENTENE ? 62.6 1.188 PPP
e

STYRENE 182, 18,32 PP

3ANPLE LIBRARY |  JUN 29 1283 j12:7p

ANOLYS]S = 2 P23P-pR4-an
Ldastot TERN 35 unog
3 18 B-13-20

CONPOUND  NAME PERK R.T. AREA/PPN

STYRENE 1 192.] |.383 PPR

PROUTOUAC

- STR3T .5

3 2

STOP o 11e.2
S*MPLE LIBRAPY |  JUN 20 )iBe 17129

MIARLYSIS o 3 ¥IP-rne- a9
T INTEPNAL TiMP Y0 PLRGE
CRIN 19 p-1n-29

COMPOUND NPPE  PEAK R, T, AREA/PPN

STTRENE 2 1@2.1 827.4 PPR

[PHOTOUAC

_ StART. g

'
STOP 0 113.1

SAOPLE LIERARY | JLn 20 j3es 12:22
¢ ANMLYSES & 1 U3¢ vha— ) pp
INTERNAL TERP 26 PURGE

.- BAIM ir £~13-70

" COMPOUND NenE PEAK R,T. PARER/PPR

=
-

OTOUAC |

L
4
{
i
‘> [
i
|
‘}\ a2
STOP 0 146,z TTTT T e
SACPLI LISFARY | jun ap 18P 12:32
CANRLYSIS & El Y33-ane- g
INTERNAL TErp a8 PURQZ
AN 19 £-12-2p
COTPOUND NAPE PEAK R, T, RREARVPPN

STYRENE ? 182.1 1.642 PPN

IPHCTQUAC

" sTraT. -

.STOP 0 123.2 )
SRIPLE LIpPaRY 1 Jun 3@ japs 12140

RALYSIS & ] f3I50-2@4-1on
s INTERNAL TENP ae PURGE
- BALIN 12 P-13%20

:‘--,'Zmﬂuha NPTIE PERK R.T. pPREAPPR

‘_,SY’I'RENE 1 191.8 1.130 ppn

SToP o0 1730

© ANALYS]S 2 7
. INTERNRL TZrP 38 SRMPLE

i‘r
]

80 -
smenoes W

. SRAPLE LIERRPY | JLN 27 =3
P350-2A4-10p

12148

8AIN 10 LR IT
CONPOUND NRfIE FEAK R.T. ARER/PPR
UIGXNDLN

2 J2.3 375.9 ous
e 3 149 2.3 us
UNiKeoun 3 249.¢ 3.8 us
TOLUENE 8 33,3 1.738 PPn
UNIEKDMN 7 55.5 S65.8.0us .
ETHTLBEWNTENE 8 82.1 234.9 PPy
STYRENS 3 102.1 22,17 PP

o

Oy .

RO




STOR 0 388.1

SAMPLE LIGRARY | Jur % 13983  12:37
ANALTSIS 3 - A339-~084-10R
INTEPNAL TED? 23 IURGE

GAIN w B-14-3

COMPOUND NANE PEARC R,T. AREA/PPN
ETHTLBENIENE ! 81.7 1.233 PPN

PHOTOUAC

STRGT

LI

3 2
step @ 1ze.1
SAMPLE LIERRRY | JUM %0 1383 13: @
ANALYS S 3 2 0230-pR4~iwD
INTERNAL TZRP 96 rURGE
e 12 E-14-3
COMPOUND NAME  PERK R.T. AREA/PPN
UNKNDWN 2 197.2 223.1 mUs

PHCOTCUAC ]

J

STARTY e e et e e e n

.;\

(} t 3

\

:

> 3 e

1. [P
STOP @ 135.9
3enPLE L.CRARY 1 JUN 2P 1983 13: 8
ANALTIIS 3 10 23530-pR4-10p
IHTEP: 7220 2@ CLRGE
GRIN 104 F-i4-8
COMPOUND NANE PEAK R.T. AREA/PPN
STYRENE 4 .182.4 3,713 PPN

ST

PROTOUAC

STOP 0 148,

SAPPLE ' (ERART |
ANALTSIS 2 11
INTERNAL [ZNP 37
SAIN w»

COT" LD NATE

JUN 3@ 31383

12
132294~ (0P
PURGE

f-je=-3

PERK R.T. AREA/PPN

S

PHOTOUAC

2

STOP Q 176.8

SAMPLF LISRARY 1  JUN 3@ 3389 "13:)¢

AMALYSIS B 12
INVEZNM. TEPP 37

GAIN 19 -

COMPOUND NANE

UNKNOMN
UNKNOUN
UNKNOWN
BENTERE
UreueOuN
ETHMTUBENIENE
STYREME

235D-204—100
SAMPLE
B-14-5

PEAX R.T. RRER/PPN

[V IR B 7 N N RN )

- 81.3 J21.4 PP
182.) 44.73 PPT

SHLE LIBRARY 1 JUN 3P 383 12::¢
ANALYSES = 13 @I30-gae—-j00
INTERNAL TEMP 32 PURGE

GARIN 1w E~14-)8

CONPOUND NANE PEAK R.T. ARER/PPN
ETHYLBENZENE 2 82.8 ¢.092 PPN

STYRENE 7 1e1.8 ser.1 PPB

START s R
3} N

STOP 0 1aa.4 TTTTTTToTmmemess

SANPLE LIBRARY | JUIt 99 13383 13128

ANALTSIS 2 14 @235-pRe-)90

INFERMAL 7éiM 3C FLRBE

GAIN 12 B-i4-lS

COMPOUND NRRE  PEAK R.T. AREA/PPR

Q

PHOTOUAC
ST 3 ddt g mopommmee e S

———— =

E‘ x g ’

T 5 )
LI
el
3 1
STOP' 0 22).9
SANPLE LIPRARY ) JLM 0 1989 13124
ANALYS (S & 1S P2SA-p0Re- 0P
INTEAMAL TEMP 92 SAMPLE
SRIN 12 B-j4-1%
COMPOUND NRSE PEAK  R.T. ARERPPN
LINKNDTLN 3 11.9 361.3 aUS
UNKNOLRY 4 13.3 2.5 Vs
DENTEMNE 3 13.3 2,178 PPN
UNKKDWN 6 29.2 3.7 us
TOLUENE 7 28,0 1.379 PPN
LRI 8 54.39 8.4 Us
ETHYLBENTENE 3 61.9 42,7 ren
STYRENE 19 181.8 707 ~ o~

(B-{413)



stopP 0 143.3
SANPLE LIBRARY 1 JUN 32 1983 13:22

ANRLTSIS a3 lo B250-004~ )P
INTEF*aL TzrP 28 PURAE
GAlm 19 B~)1+20

COMPOUND MATIE  PERX R.T. AREA/PPM

ETHYLBENZENE

?
STYRENE Ll

PHOTOUAC

START _a. 3, [

C - e~
/.
ST 0 184.0 .
SATPLE LIERARY 1| JUN 32 1988 13142
PELTSIS & 17 - PIS0-a0es PR
. INTERNAL TEMP 98 pectied LE
. GAIN Clotle Tt Bpele-29

S peorec 1o o

' CONPOIND MATE  PESW : R.T. ARER/PPT

CONPOUND NRME  PERX R.T. RRER/FP

UNKDA 2 14.2 371.2 aUS
UreQaOuN 4 29.) 2.9 us
LRGN 5 83.1 2683.9 pUS
STYRENE 2 192.1 s.811 PPR

el

_STe7°¢  1m.3 [

SAVLE LIERARY | JUN 32 19u9 iJIOS

. RRALYEIS 3 18 .. 31S0-004~10R

INTERNAL TEPP 97  PLA0E
CRIN 1* B-)e-2B°




|

PHOTGUAC

SACPLE LIBRARY | LN 38 1389 8113

- PHOTGOUAC
‘_ STRRT - -
.

STOP 0 193.2

ANALYSL & 2 ARG~ ik
INTZRNAL TEMP 20 FLRAE 3TND
GAIN i@ ETX

SAMPLE LIBRRRY )

Jun 38 19839 2156

CONPOUND NAME  PERK R.[. AREA/PPI

PHOTCUAC

| ANRLYSIS o 7 D338-894-100
INTERNAL TEMP 25 PLRGE STND
GAIN 12 SPPN STYRENE
PEAK R.T. RREA/PPR

i
, COMPOUND pang
i
|
I

PHOTOUSC

STOP @ 142.2
SPAPPLE LIORARY |

ANALTSIS 3 e
INTEPNAL TZRP 9|
GAIN 1e

CORPOUND NPPE

BENTENE 2
UMK NI LN 4
ETHYLBENTENE 5
ETHYLBENZENE 8

UN IR 1389 8ite
2332-824- 120
SAPLE STND

erx

PERK R.T. RRER/PPI

13.1 8.3s8 pPn
8.2 1.8 vs
87.4 2.7@3 PPM

183.3 2,632 PPN -

CALIBRATED PEAK 1, BENZENE

SACPLE LIBKRRY 1 Lun D@ 1288  @11a
©138-2Pa~100

AMALYSIS & b
INTERNAL TEPP 9)
GAalm 1e

CONPOLIND  NANE

BEMTENE 2
TOLUENE 4
ETHTLBENTENE 3
STYRENE 8

SMWPLE STRD
BIX .

PEFK R.T. PARER/PPR

13.1 18.20 PPN
38.7 B8.3968 PPN
82.4 8.273 PPN
183.3 3.444 PPN

START a._,

STOP © 189.9

RNALYSIS a 4
INTERNAL TENP 98
AnIn 19

CONPOUND NANE

SAMPLE LIBRRRY 1 1t 33 1989 8: @

2350-204~100
PURGE STND
3PPN STYRENE

PERAK R,T. PRER/PPT

?PHOTOUHC3

. SAMPLE LIBRARY | JUN 33 1S83: B3 B

Tt ANRLYSIS 8
INTERNAL TENP 23
GAIN - I
OFFSET 13
CHART SPEED i
SLOPE SENS, 18

Winpou t’/= . 18 .

MINIBUN ARER 182

TIMER DELAY ia
ANALYSIS TINE 3eR
CYCLE TIRE I'd

COMPOUND _NAME

q .::8133-289~182

PURGE- STNG
3PP STYRENE

N-N-
efi/Nin

19 8@ pUsSae
Paroans
alSao

-8 Soo .

.@ a0
Nin

PERK R.T. ' AREA/PPT

PHOTCQUAC]

CALIBRATEC PERAK 4,5 ITRENE

SATPLE LIBRARY | Lun.39 1583 81 ¢

ANALYSIS a ¢ 81-d8e-100
INTERNAL TENP 22 SAIFLE STND
GAIN 18 ~ 3PPR STYRENE
OFFSET 13.8 U
CHART SPEED ! arMin
SLOPE SENS. I8 ¢ 8 pUsSae
! WINDOW T~ lie